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EXECUTIVE SUMMARY 

A Reconnaissance Level Characterization (RLC) was performed to dispose of 
Trailer 1128 as waste. This RLC Report (RLCR) encompasses both radiological 
and chemical characterization. Because the trailer is classified as a MARSSIM 
Class 3 (RFCNDPP Type 1 ) facility, the RLC also implemented a Pre-Demolition 
(final status) survey design to determine whether the trailer was eligible for free 
release. Physical, chemical and radiological hazards were assessed based on 
historical reviews, process knowledge, and newly acquired RLC data. 

a 

Results indicate no radioactive or chemical contamination exists and no 
significant physical hazards. Trailer 11 26 contains asbestos as part of the floor 
tile, but it is not friable and is considered an integral part of the structure. Based 
on the assessment, the trailer is confirmed to be a Type I facility and can be 
disposed of as sanitary waste. 

A substantial number of radiochemical samples were acquired from the trailer 
roof as a result of elevated field survey results and an initial set of laboratory 
results (2 samples) that were indeterminate. A second sampling evolution of 19 
radiochemistry samples provided conclusive proof that 1) there is no DOE-added 
contamination on the trailer roof, and 2) Po-21 0, a form of naturally occurring 
radioactive material, was the cause of elevated survey measurements 
(specifically alpha total surface activity) in the field. 

e 
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1.0 INTRODUCTION 

As part of the Rocky Flats Environmental Technology Site (RFETS) Closure 
Project, numerous buildings and structures will be removed. Among these is 
Trailer T I  1 2B, which is currently located in the Property Use and Disposition 
(PU&D) Yard near Building 280. This trailer no longer supportsthe RFETS 
mission, and needs to be removed to reduce Site infrastructure, risks and 
operating costs. 

Before the trailer can be released, hazards must first be identified. Hazards 
identified will be used to plan final disposition. This document presents the 
existing physical, radiological and chemical hazards associated with the trailer, 
and classifies the trailer pursuant to the RFETS Decommissioning Program Plan 
(DPP, K-H, 1998a; Type I, 2, or 3). The hazards assessment is based on facility 
history, process knowledge, operating and spill records, historical radiological 
and chemical data, and results of the RLC conducted. The RLC was conducted 
pursuant to the RFETS Decontamination and Decommissioning Characterization 
Protocol (DDCP). The content and outline of this report are consistent with the 
Kaiser-Hill (K-H) Facility Disposition Program Manual (FDPM, K-H, 1998b). 

1.1 Purpose 

The purpose of this report is to communicate and document the results of the 
RLC effort, which consisted of: 

definition of individual hazards and overall risk associated with facility 
decontamination and decommissioning (DBD); 
typing of the trailer based on the hazards identified; and 
determination of the waste type. 

This report summarizes the data into a concise, usable format and interprets the 
data for use in management decisions. 

1.2 Scope 

This report covers physical, radiological and chemical characterization of T I  12B. 
Chemical characterization was conducted using Colorado Hazardous Waste 
Management regulations as a means to segregate materials as either hazardous 
or non-hazardous waste. Radiologically, the trailer was typed and assessed 
against free-release criteria. 
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2.0 

This trailer is currently located in the B280 Yard awaiting disposal (Exhibit 2-1). It 
was purchased in 1984 as a laundry support trailer for the B778 laundry, where it 
resided on the hill immediately west of the road that winds around 8776. This 
site is the location of IHSS 150.2. It was in use at that location until Building 556 
was built. It was then moved in the 1990/’91 timeframe northwest of B112 at 
which time the interior was refurbished. The ceiling consists of plastic panels that 
go the full width of the trailer and are two feet wide. There are two doors on one 
side, which had a wooden deck that ran the full length of the trailer. The deck 
was covered three quarters of its length and had a sloped, uncovered truck dock 
at the one end. Midway there were wooden steps leading to the deck. On the 
other end there was a set of steps and a wooden ramp. The siding and the 
skirting around the bottom of the trailer are enamel baked on aluminum. The 
interior outside walls consist of wood paneling over insulation; the interior 
partition wall is wood paneling an stud framing, and the floor is carpet over tile on 
wood. There are two rooms and a coat closet in this trailer. The trailer was set up 
for electric baseboard heating and had three window air conditioners. 

OPERATING HISTORY AND PHYSICAL DESCRIPTION 

e 

When the trailer was near B778, it was used to fold various pieces of laundry. In 
1992 Telecommunications used it for office space. It was used for offices until 
1998, when it was converted to a storage facility for telecommunication 
equipment. No chemicals were used or stored in the trailer, nor is there any 
history of waste processing in or adjacent to the trailer. No equipment remains in 
the trailer. 

Trailer T I  12B is listed in I-P73-HSP-I 8.1 0, Radioacfive Material TransferAnd 
Unresfricfed Release Of Property And Wasfe, Appendix 4, Unresfricfed Release 
Bui/ding/Facilify Lid. This listing authorizes the unrestricted release of 
administrative, non-hazardous property located in the trailers without radiological 
surveys or Radiological Safety signature for off-site shipment or transfer to 
PU&D, and is indicative of structures with a low probability of radioactive 
contamination. These assumptions do not directly apply to the trailer, but does 
illustrate an area with a very low probability for radioactive contamination. 
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3.0 SUMMARY OF CHARACTERIIZATION ACTIVITIES 

This section of the RLC Report (RLCR) presents the data quality objectives (DQOs) 
used, historical data, and additional RLC data collected to release the trailer. The 
section also describes the trailer as a radiological survey unit (I 12B), and defines the 
measurement methods that were implemented. The radiological survey followed the 
guidance provided in NUREG-I 575, the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM) for radiological free-release purposes. 

3.1 Data Quality Objectives 

The following section outlines the DQO process used in designing the RLC Package. 

The Problem 

The problem consisted of the unknowri nature and extent of radiological and chemical 
contamination on and in the trailer. 

The Decision 

Does the trailer, interior and exterior, meet free-release criteria relative to radiological 
and chemical constituents? Stated differently, is there any radiological or chemical 
contamination in or on the trailer? 

@ Inputs to the Decision 

The inputs to the decision include information from interviews, RLC data, radiological 
free-release criteria, and waste acceptance criteria. 

Decision Boundaries 

The decision boundaries include the interior and exterior of T I  12B. 

Decision Rules 

This section presents the rules to support the characterization decisions. The rules 
cover T I  126-specific potential contaminants of concern. Rules are not included for 
contaminants that are known not to be present on or in T I  126 (Le., Beryllium, 
hazardous substances, or hazardous waste). 

Radio n u cl i des 

If radiological results due to DOE-added material are below the surface contamination 
guidelines provided in DOE Order 5400.5 (Radiation Protection of the Public and 
Environment), the related surface is not considered radiologically contaminated. 
Otherwise, the unit is considered radiologically contaminated and must be reclassified 
(as a Type 2 or 3). e 
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Polychlorinated Biphenyls (PCBs) 

@ If PCB contamination from a past spill/release is suspected, or if a PCB spill is 
discovered that has not been cleaned up, the associated material is considered PCB 
Remediation Waste and subject to the requirements of 40 CFR 761, the RFETS 
Polychlorinated Biphenyls Management Plan (PRO-673-EWQA-1.5), and the RFETS 
WSRIC standards. Otherwise, a PCB hazard does not exist. 

Asbestos 

If any one sample of a sample set representing a homogeneous medium results in a 
positive detection (i.e., >I % by volume), then material is considered asbestos 
containing material (ACM; 40 CFR 763 and 5 CCR 1001 -1 0) and must be managed as 
such. 

Tolerable limits on Decision Error 

The maximum value for false positive and false negative errors was 5% each, when 
calculating the number of required radiological total surface activity (TSA) 
measurements. Statistical error did not apply to asbestos sampling. 

Optimization of Pian Design 

The following criteria were used to optimize the radiological surveykiampling 0 characterization package: 

0 Radiological field measurement methods and instrumentation as described in 
Section 6 of MARSSIM. 

0 Radiological sampling and preparation for laboratory measurements as described in 
Section 7 of MARSSIM. 
Use of actual measurement values versus hypothetical values for calculating the 
number of required survey and sample measurements. 

3.2 Radiological Characterization 

Radiological characterization was performed to define the nature and extent of 
radioactive materials that may be present in Trailer 112B. This section reviews the 
historical radiological data on this trailer and discusses the RLC conducted. 
Radiological hazards and RLC data are discussed in Section 4.2, and RLC radiological 
data are presented in Appendices 2 and 3. 
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3.2.1 Summary of RLC Data Collected 

Although historical review indicates no use of DOE radioactive material, insufficient 
quantitative radiological data exist to designate Trailer T I  126 as non-impacted pursuant 
to MARSSIM. Therefore, radiological surveys and scans were performed, and 
radioactive samples were taken and analyzed. Direct radiological surveys and scans 
were performed on the interior and exterior of the trailers for removable and total, alpha 
and beta contamination. Twenty-one (21) radiological samples were taken from the roof 
of T I  12B through two separate sampling evolutions, based on elevated alpha results 
from TSA measurements on the roof. 

Radiological survey data are summarized in Appendix 2 with survey location maps, 
summary tables, and raw data. Radiochemistry sample data are summarized in 
Appendix 3. 

3.2.2 Sampling and Field Measurement Methods, Procedures and Equipment 

Radiological surveys, scans and samples were acquired per the following controlling 
documents: 

RFETS Radiological and Non-Radiological Trailer 1 12A-C Characterization 
Package, Revision 0 (August, 1999) 
Sampling of Roofing Material from Trailer TI 12B for Isotopic Analysis 
(January, 2000) 

0 RFETS Pre-Demolition Survey Plan (PDSP) for D&D Facilities 
0 IWCP TO1 01 1426, Radiological Surveys of Trailers 112 A, B, & C 
0 PRO-475-RSP-I 6.01 , Radiological Survey/Samp/ing Package Design, 

Prepa ra tion, Con trol, Implementation and Closure 
PRO-476-RSP-I 6.02, Radiological Surveys of Surfaces and Structures 
PRO-477-RSP-16.03, Radiological Samples of Building Media 
PRO-478-RSP-I 6.04, Radiological SurveyEample Data Analysis 

e 

Total alpha and beta survey measurements were taken with the NE Electra using a DP- 
6 probe; removable alpha and beta measurements were taken with the Eberline SAC-4 
and BC-4, respectively. Radiological scans for total alpha and beta were taken with the 
NE Electra at a scan rate of 1.5 inches per second. A DOT radiological screening was 
performed and then the samples were sent off-site for radiochemical analysis (alpha 
spectrometry ) . 

A total of 64 surveys were taken at 16 randomly selected locations within each survey 
unit (Appendix 2). The total number of survey measurements equates to 16 each of the 
following measurement types: total alpha, total beta, removable alpha, and removable 
beta. Twenty duplicate measurements (5 for each of the 4 measurement types) were 
taken as well. The number of total surface and removable alpha measurements for 
floors, walls, ceilings, and roofs were calculated using MARSSIM guidance, where no 
radionuclides are assumed in material background. Alpha scans of 10% of the total 
survey unit surface area were performed at biased (judgmental) locations on accessible 
surfaces. The scans were biased relative to locations with the greatest potential for 

0 
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radioactive contamination based upon routine use of the trailer (Le., "foot traffic"), and 
potential for exterior contamination (Le., airborne fallout). The scan data were recorded 
as selected maximum values over the entire scan area of interest for the survey unit. 0 
The appropriate number of survey points was calculated and then specific survey 
locations were selected using a random number generator. The actual measurements 
were taken in the lower left corner of the associated square meter (as viewed with the 
map given in Appendix 2). If the survey location was inaccessible, the measurement 
was obtained as close as possible to the lower left corner, and the new location was 
annotated on the survey map. 

Measurement locations were clearly identified by labels to provide a method of 
referencing survey results to survey measurement locations. These measurement 
locations were incorporated into a grid map at survey densities of one square meter. 
Numerical results of this activity as well as statistical data analyses are detailed in the 
Appendix 2. 

3.2.3 Laboratory Analysis 

Radiological samples were collected and analyzed per the controlling documents cited 
in Section 3.2.2. The primary quality records resulting from radiochemical sampling and 
analysis are given in Appendix 3, including results, QC results, the data package 
narrative, and Chain-of-Custody. The two samples acquired from the first sampling . 
evolution were inconclusive: one sample yielded Am-241 concentrations above free- 
release limits, but could not be confirmed upon re-analysis of the sample. 
Consequently, a second evolution of sampling was undertaken, with samples and 
results described below: 

@ 

15 real samples, 1 field duplicate, plus 3 additional real samples were acquired. 
The 15 samples were acquired at random across the roof in accordance with 
MARSSIM guidance; a field duplicate was acquired to evaluate sampling 
precision; and 3 additional samples were acquired to provide a 1 m2 average 
value (the first sample evolution yielded one Am-241 hit from a 2 sample set -- 
an average value was then needed for the square meter in question); 

Results for all DOE-added radionucides were below Required Detection Limits 
(RDLs), which are also well below 1/2 DCGL values. Average values for the M2 
square meter in question were likewise well below free-release levels, regardless 
of whether the designated 3 or the entire 5 sample results (from the square 
meter) were averaged. 

Po-210 results exhibited notable consistency across the roof (a mean of 127 
dpm/l 00cm2 and a standard deviation of 19.4 -- only 15% of the mean value), as 
well as levels comparable to TSA levels measured in the field (between 61 and 
220 dpm/100cm2). 
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3.3 Chemical Characterization 

Chemical characterization was performed to determine the nature and extent of 
chemical contamination that may be present in Trailer 112B. Characterization was 
based on a review of historical and process knowledge and is presented in this section. 
Related hazards are discussed in Section 4.3. 

0 

3.3.1 Summary of Historical Data 

Information on contaminants of concern (Le., asbestos, beryllium, RCRNCERCLA 
constituents, lead in paint, and PCBs) is presented below. 

Asbestos: Historical asbestos inspection data exist for T I  12 6. The insulation in the 
roof is composed of fiberglass. Six samples of floor tile, wall, and ceiling material were 
taken in T I  12B, and of these, I floor tile sample was determined to be asbestos- 
containing . 

Beryllium: There is no record of beryllium operations or storage being conducted in the 
T I  12B (D&D Facility Characterization Inferview Checklist, Facilify Checklist, HRR 
Manager's Report, and List of Known Beryllium Areas). 

The CBDPP conducted an independent beryllium survey of T I  12B, which confirmed the 
absence of detectable beryllium contamination. Beryllium smears were collected at five 
locations in T I  12B. All results were below the detection limit of 0. I vg/lOO cm2. The 
action level for beryllium surface contamination is 0.2 pg/IOO cm2. In light of the known 
history of the Trailers 112A - C, these results are also considered representative of 
T I  12B. No additional sampling for beryllium was conducted. 

0 

RCWCERCLA Constituents [including metals and volatile and semivolatile 
organic compounds (VOCslSVOCs)]: According to .historical and process knowledge, 
no hazardous chemicals were used or stored in T I  126, and no hazardous wastes were 
generated or stored (D&D Facilify Characterization Interview Checklist and Attached 
Facilify Checklist and HRR Manager's Report). Therefore, sampling for chemical 
contaminants is unnecessary and was not conducted. 

Lead in paint: Paint on the interior and exterior surfaces of the trailer was not 
characterized for Pb in paint. Environmental Waste Compliance Guidance #27, Lead- 
based Paint (LBP) and Lead-based Paint Debris Disposal, states that LBP debris 
generated outside of high contamination areas shall be managed as non-hazardous 
(solid) wastes and need not be sampled unless the potentially lead-containing 
component is to be scabbled or otherwise comprise a separate waste stream. 
Therefore, analysis for lead in paint was not required. 

Polychlorinated Biphenyls: There is no record of PCB product use or storage in 
T I  129 (D&D Facility Characterization Interview Checklist, Facility Checklist: and HRR 
Manager's Report). Therefore, analysis for PCBs within the trailers is unnecessary and 
was not conducted. 

0 
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@ The exterior surfaces of the trailer are painted tan. The interior surfaces of trailer are 
covered with paneling. Historical data and process knowledge give no reason to 
suspect that any specialized paints or coatings associated with PCBs were applied to 
the trailer. In addition, Environmental Waste Compliance Guidance #25, Management of 
Polychlorinated Biphenyls (PCBs) in Paint and Other Bulk Product Waste During Facility 
Disposition, states that applied dried paints, varnishes, waxes, or other similar coatings 
or sealants are acceptable for disposal (with.notification) in a non-hazardous solid waste 
landfill as PCB Bulk Product Waste under 40 CFR 761.3 and 40 CFR 761.62 paragraph 
(b) and therefore need not be sampled as long as restrictions outlined in 40 CFR 761.62 
regarding their disposition are met. Therefore, the trailer was not characterized for 
PCBs in paint. 

Fluorescent light ballasts were inspected by a site electrician. Any PCB-containing 
ballasts were removed; no leaking ballasts were identified. No further characterization 
was required. 

. 

3.3.2 Summary of RLC Data Collected 

Visual inspections of the trailers' roofs, interior and exterior panels, walls, and floors 
revealed no evidence of chemical spills or releases (Le., stains, discoloration, odors, or 
other physical characteristics). Based on historical information presented in Section 
3.3.1 and the inspections conducted, RLC sampling for nonradiological contaminants 
(except asbestos) was not necessary and was not conducted. e 
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4.0 HAZARDS 

4.1 'Physical Hazards 

T I  128 is structurally in poor condition. The trailer is empty of any hazardous 
equipment, and is not connected to any utilities such as Site electricity. Physical 
hazards are controlled by the Site Safety and Industrial Hygiene Program, which is 
based on OSHA regulations and standard industry practices. 

4.2 Radiological Hazards 

Based on historical knowledge and the RLC, Trailer T I  12B is classified as MARSSIM 
Class 3 and Type I pursuant to the DPP. This trailer does not contain radiological 
contamination above the free-release limits prescribed in DOE Order 5400.5 and the 
RFETS Radiological Control Manual. The only survey result (TSA) above the DCGL, 
(Table 4-1 and Appendix 2) is due to Po-210, based on the thorough radiochemistry 
sanlpling effort (Table 4-2, Section 3.2.4, and Appendix 3). Po-210 is naturally 
occurring radioactive material (NORM), the final product resulting from the U-238 decay 
chain. 

4.3 Chemical Hazards 

The potential for a hazard due to each of the following contaminants was considered: 
Asbestos. @ Beryllium (Be); 
Lead and other metals; 
vocs /svocs ;  
PCBs. 

The need for analysis of each potential hazard was evaluated based upon historical and 
process knowledge, given that the trailer was used exclusively for non-hazardous 
operations (e.g., folding laundry, and office and equipment storage space). The 
chemical hazards are summarized in Table 4-3. 
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ISOTOPE 

I 

Table 4-1 Summary of Radiological Survey Data for T I  128 

Survey Maximum M DA Converted Converted 
Grid Activity Max. Activity MDA 

Location (PCW (PCiM (dpm/lOOcrnZ) (dpm/lOOcrnZ) 
- 

Survey 
Points 

T I  12B Interior 
and Exterior 

@ 

(Survey Unit 12B) I 
' DCGL - Derived Concentrz 

U-233/234 D1 0.068 0.047 4.0 2.8 

U-235 D1 0.017 0.047 1 .o 2.8 

'Pu-2391240 G2 0.013 0.117 0.8 6.9 

Am-241 M2' 0.400 0.088 24.2 5.2 

U-238 E2 0.020 0.040 1.2 2.3 

Po-210 K1 2.560 0.124 152.2 7.3 

Removable Contamination 

Alpha Beta 
(dDmll00 cm') (dom1100 cm') . .  z ,  . .  

20 1000 

Min. I Max I Min. 1 Max. 

0.0 1 3.0 1 -52.0 I 60.0 

I I I 

ion Guideline Level 

Total 
Contamination 

I 151.0 1 -303.0 1 247.0 

Table 4-2 Summary of Radiological Sample Results for T I  12B Roof 

Asbestos 

Historical asbestos inspection data exist for TI 12 B. The insulation in the roof is 
composed of fiberglass. Six (6) samples of floortile, wall, and ceiling material were 
taken in TI 12B, and of these, 1 floor tile sample was determined to be asbestos- 
containing. If related ACM remediation is not performed prior to release, notification of 
the State and of the waste disposal facility of the presence of asbestos is required. No 
hazard from friable asbestos exists on the trailer. The asbestos data are contained in 
Appendix 4. 

Metals (including beryllium and lead in paint) 

According to historical and process knowledge, no metals, including beryllium, were 
used or stored in the facility, and therefore, no related hazards are present. 

The paint on the interior and exterior surfaces of TI 12B has not been characterized for 
lead in paint. Environmental Waste Compliance Guidance #27, Lead-basep' Paint (LBP) 
and Lead-based Paint Debris Disposal, states that LBP debris generated outside of high 
contamination areas shall be managed as non-hazardous (solid) wastes and need not 

d) 
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be sampled unless the potentially lead-containing component is to be scabbled or 
otherwise comprise a separate waste stream. 0 
vocs/svocs 

According to historical and process knowledge, no chemicals were used or stored in the 
facility, and therefore, no related hazards are present. 

PCBs 

There is no record of PCB product use or storage in T I  128, and therefore, no related 
hazards are present. 
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Table 4-3 Summary of 71 12B Chemical Hazards 

Con ta miant-- 
of Concern 

Asbestos 

Beryllium 

Lead in paint 

PCBs 

Analysis 

One floor tile sample was 
determined to be asbestos- 
contain in g . 
Surface smears in T I  126 
(considered representative of 
TI 128 - C due to trailers being 
used for non-hazardous activities). 
No history of use or storage. No 
characterization was required. 
No characterization was required. 

All PCB ballasts were removed. 

No specialized paints or coatings 
were observed. No 
characterization for PCB in paint 
was required. 

Historical I Below release 1 

II Historical I YesL. 

Historical Yes'. 

1 Notification of the State and of the waste disposal facility of the presence of non-friable asbestos is required. 

2 Environmental Waste Compliance Guidance #27, Lead-based Painf (LBP) and Lead-based Paint Debris 
Disposal, states that LBP debris generated outside of currently identified high contamination areas shall be 
managed as non-hazardous (solid) wastes and need not be sampled unless the potentially lead-containing 
component is to be scabbled or otherwise comprise a separate waste stream. 

3 Environmental Waste Compliance Guidance #25, Management of Polychlorinafed Biphenyls (PCBs) in Paint and 
Other Bulk Product Waste During Facilify Disposition, states that applied dried paints, varnishes, waxes, or other 
similar coatings or sealants are acceptable for disposal (with notification) in a non-hazardous solid waste landfill 
as PCB Bulk Product Waste under 40 CFR 761.3 and 40 CFR 761 5 2  paragraph (b) and therefore need not be 
sampled as long as restrictions outlined in 40 CFR 761.62 regarding their disposal are met. 
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5.0 DATA QUALITY ASSESSMENT (DQA) 

Data used in making disposition decisions must be of adequate quality. Adequate data 
quality for decision-making is required by applicable K-H corporate policies (K-H QAPD, 
1997, $7.1.4 and 7.2.2), as well as by the customer (DOE, RFFO; Order 0 414.1, 
Quality Assurance, §4.b.(2)(b)). Regulators and the public also expect decisions and 
data that are technically and legally defensible. Verification and validation of the data 
ensure that data used in decisions resulting from the RLC are usable and defensible. 

’ 
The DQA consists of revisiting the DQOs used and determining whether those 
objectives were met. This data evaluation also consisted of verifying and validating the 
RLC data, which ensures that data input into decisions are accurate, precise, 
representative, complete, and comparable. 

Original DQOs of the project are stated in s3.1, where problems, decisions, decision 
inputs, project boundaries, and error tolerances were adequately defined. Decisions for 
the trailer are that contamination levels are below free-release criteria, for both 
chemicals and radionuclides. Although asbestos was detected in the floor tiles, it was 
not friable and thus an asbestos hazard does not exist. No evidence of chemicals were 
noted (e.g., stains or flourescent light ballasts with PCBs). The conclusion with respect 
to radiological contamination is derived from measurements at a 95% confidence level 
using MARSSIM methodology in the survey unit’s design. Original estimates of survey 
quantities were confirmed by using measured values (vs. assumed values) in the 
sample quantity derivation. 

The RLC for T I  126 was conducted in accordance with the FDPM and the DDCP. 
e 

These programs conform with the Site’s DOE-approved QA Program, which in turn 
conforms with DOE Order 414.1, Qualify Assurance. The program also conforms with 
MARSSIM guidance, which reflects elements of DOE Order 414.1. Adequate 
implementation of the quality elements required by DOE Quality Assurance was 
corroborated through the verification and validation process described within this 
section. 

The DQA presented in this section supports conclusions through implementation of the 
guidelines taken from the following MARSSlM sections: 

S4.9, Quality Control 
98.2, Data Quality Assessment 
$9.0, Quality Assurance & Quality Control 
Appendix E, Assessment Phase of the Data Life Cycle 
Appendix N, Data Validation using Data Descriptors 

The MARSSIM-recommended criteria for verification and validation of pre-demolition 
(final status) survey data, listed above, are summarized in Table 5-1. The MARRSIM 
criteria are listed across the top of the table, whereas the project’s proof of 
implementation is listed along the left side of the table. One or more “checks” per 
column exhibit compliance with the MARSSlM criterion. 
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MEMO: THE ORIGINAL RECONNAISSANCE- . LEVEL REPORT FOR Tll2B, REVISION 0, 
DATED 4/3/00 HAD NO PAGE 20 DUE TO A 
PAGINATION PROBLEM WHEN THE ORIGINAL 
WAS PRINTED, SIGNED, AND DISTRIBUTED! 
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5.1 VERIFICATION OF RESULTS 

Verification ensures that data produced and used by the project are documented and 
traceable per quality requirements. Verification confirmed that: 

0 Chain-of-custody was intact from initial sampling though transport and final analysis; 
Preservation and hold-times were within tolerance; and 
Format and content of the data are clearly presented relative to goals of the project. 

Verification of the T I  12B dataset also confirmed the presence of records representing 
implementation of the following quality controls: 

Calibrations/periodic performance checks (radiochemistry, surveys and scans), for 
accuracy; 

0 Laboratory control samples (LCS -- radiochemistry), for accuracy; 
Blanks (radiochemistry), for accuracy; 
Lab and field duplicate measurements, for precision; 
Chemical yield (radiochemistry), for accuracy; 

0 Count times (radiochemistry surveys and scans), for sensitivity; and 
0 Sample preparations (radiochemistry), for accuracy, representativeness. 

Upon completion of the data management activities listed above, peer and quality 
assurance reviews were performed on the data and this, the final report. 

In summary, the verification confirmed that documentation and quality records are intact 
for the project, which in turn corroborates implementation of the required technical 
quality controls and administrative requirements, particularly verification of those 
documents and records that will ultimately support the CERCLA Administrative Record. 
This report and all relevant Quality records associated with the project will be submitted 
to the CERCLA Administrative Record, for permanent storage, within 30 days of 
approval of the final report. 

5.2 VALIDATION OF RESULTS 

Validation consisted of a technical review of all data that directly support the RLC 
decisions. Any limitations of the data relative to project goals are delineated, and the 
associated data are qualified accordingly. Data were validated relative to quality criteria 
discussed throughout previously noted MARSSIM sections and the PARCC parameters. 

PARCC parameters are consistent with “data descriptors“ in MARSSIM and address 
characteristics of the data that must be defined for scientific integrity and defensibility. 
The next section, which addresses the PARCC parameters -- Precision, Accuracy, 
Representativeness, Comparability, and Completeness, also includes discussion on 
bias and sensitivity, two more data descriptors emphasized in MARSSIM. 

Validation of analytical data to K-H contractual requirements (K-H Statements of Work) 
is currently performed on a site-wide basis at -25% frequency by the K-H Analytical 
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Services Division. Satisfactory validation at this frequency indicates that subcontracted 
laboratories are operating competently relative to industry-wide standards, and more 
specifically, that sample custody and analytical procedures are implemented under 
defined quality controls on a site-wide, programmatic basis. Site-wide data validation 
coupled with annual laboratory audits provide the inference that all analytical results not 
specifically validated are represented by the percentage that is validated. 
Radiochemistry performed for this RLC was verified as meeting K-H contractual 
requirements -- Module RCOI -B.3 for alpha spectrometry. 

5.2.1 PRECISION 

5.2.1 .I Radiological Surveys and Scans 

Precision of the radiological instrumentation was satisfactory based on tolerance 
charting of daily source measurements for each individual sensor used on the project, 
which includes all measurement types (scans and static measurements for total 
contamination, and swipes for removable). Adequate precision was established through 
instrument performance within a 420% range as defined by measurement results 
compared to a standard source value. Based on site protocol (Le., RSPs), any 
measurement exceeding the defined tolerance limits required corrective action (repair or 
replacement) prior to the instrument‘s use during pre-demolition survey. 

Duplicate measurements were acquired for total and removable surface activity 
measurements at 220% frequency per survey unit. All duplicate measurements were 
within tolerance based on the acceptance criterion that both results be below Derived 
Concentration Guideline Level-Averaged Measures (DCGLw). Note that even if 
populations were “significantly” different between real and duplicate results, if both 
duplicate and real population statistics are less than action levels, the difference 
between duplicate and real values is, ultimately, insignificant relative to free-release 
decisions. 

@ 

5.2.1.2 Radiochemistry 

Results from laboratory duplicates indicate adequate lab precision based on duplicate 
results within statistical tolerance values (>go% confidence of equivalency between the 
original sample and the duplicate). Field duplicate results were within a range less than 
the DCGLw, indicating a reproducibility adequate for project decisions (i.e., relative to 
free-release of materials). Lab duplicate results were also within contractual precision 
tolerances. 

As discussed previously, the Am-241 exceedance resulting from the first sampling 
evolution was not repeatable based on re-analysis of the original bulk sample, nor from 
averaging samples across the square meter in question, and finally, not from further 
aggressive sampling across the entire roof of the trailer. In contrast, the repeatability of 
Po-210 across the entirety of the roof was well established, with a standard deviation 
value at -1 5% of the mean. 0 
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5.2.2 ACCURACY (and Bias) 

5.2.2.1 Radiological Surveys and Scans 0 
Accuracy of radiological surveys and scans is satisfactory based on RFETS- 
programmatic annual calibrations that establish instrument efficiencies and sensitivities 
for all instrumentation used on this project. Daily source checks also provided periodic 
checks to ensure that all sensors are within tolerance during daily operations. 
Calibration and calibration check results were within the RFETS and industry-standard 
requirement of 20% of the applicable reference standard values. Full-scale, multi-point 
calibrations provided accuracy of k 10% prior to the use of survey instruments in the 
field, consistent with guidelines put forth in ANSLN323.d 

. 

Total beta results for Survey Unit 112B may appear to have some low bias based on the 
many negative values. However, based on the method by which local area 
backgrounds were attained relative to the real measurements, negative values can be 
expected. Local area backgrounds for the NE Electra DP6 were determined at 
approximately 3 ft above ground level outside the trailer location; probes were held face 
up at waist level and underwent a I-minute count time. In contrast, trailer-interior 
measurements are acquired at relatively higher elevations (above grade), and are 
shielded from much exterior “shine” within the trailer. As a result, the high background 
and/or low instrument bias would not appear to impact survey unit decisions, as the 
levels are significantly lower than the free-release action level (5000 dpmll 00cm2). 

Removable beta results might also appear to have a slight negative bias based on the 
majority of performance check results below zero (Le., within the negative acceptance 
range). Such instrument performance, when consistently below the standard reference 
values, suggests that instrument efficiency may need to be adjusted upward for more 
accurate results. This is due to using an assumed minimum efficiency of 25% for BC 4s 
when actual efficiencies are higher. However, as discussed above, the magnitude of 
the negative values does not suggest a potential bias high enough to compromise 
survey unit decisions. 

5.2.2.2 Radiochemistry 

Accuracy of the radiochemical results were within tolerance and acceptable based on 
the associated results of laboratory control samples and calibrations at the laboratory. 
Preparation blanks also confirmed that no significant cross-contamination occurred in 
the analysis process. Uncertainties of the radiochemical results are quantified for each 
sample by 2-sigma error. Uncertainties associated with the alpha-spectrometry 
analyses were within standard industry magnitudes and did not impact project decisions 
on the trailer’s (DPP) classification as Type I (MARSSIM Class 3). 

5.2.3 RE PRES EN TAT IVE N ES S 

Samples, surveys and scans are representative based on the following criteria: 0 
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Measurement Type Required # of Actual # of Comments 
Sampled Sampled 

S u rveyslscans Su rveyslscans 
Survey Unit 12B (TI 12B) 
PLM (asbestos) 6 6 DQO achieved 
Eberline SAC-4 13 16 DQO achieved 
(removable alpha) 
Eberline BC-4 13 16 DQO achieved 
(removable beta) 
NE Electra (total 13 16 DQO achieved 
alpha and beta) 

Familiarity with facilities -- multiple walk-downs and collaborations by management 
and technical staff; 
implementation of industry-standard chain-of-custody protocols; 
Compliance with sample preservation and hold times; 
Documented and (site) approved methods; 
Radiochemistry - (alpha spectrometry) via K-H Module RCOI-B.3 (modified to 
include analysis for Po-21 0); 
Radiological surveys and sampling via the RSP 16.00 series; 
Sampling of Roofing Material from Trailer T7 726 for Isotopic Analysis, RF/RMRS- 

RFETS Radiological and Non-Radiological Trailer I 72B Characterization Package, 
Revision 0 (August, 1999); 
Pre Demolition Survey Instructions (PDSI) for The I72A-C Trailers. 

99-332 ; 

1 Radiochemical 1 15 

Quality Assurance assessments were limited to the DQA presented in this section; no 
other site assessments were performed. 

21 DQO achieved 

5.2.4 COMPLETENESS 

The data set for this project is complete with respect to surveys scans, samples and 
associated quality records (“data packages”) resulting from the characterization 
process. Table 5-2 summarizes the minimum required number of samples 
surveys/scans, the actual quantity of samples/surveys/scans to date, and whether 
DQOs were achieved. 

Table 5-2 Data Completeness Summary 

Consistent with the DQO process, the sampling design was optimized through back- 
calculating actual measurement results (acquired during RLC) and comparing model 
output with original estimates. The Post Survey Removable Contamination Summary 
Statistics Calculation verification worksheet is included in Appendix 2. Use of actual 
sample/sun/ey/scan (result) variances in MARSSIM’s DQO model provided confirmation 
that an adequate number of samples/surveys/scans had been acquired.. All radiological 
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and asbestos results are valid without qualification, and form data sets with adequate 
quantities and quality of data for free-release decisions on the trailer of interest. 

5.2.5 COMPARABILITY 

All results presented are comparable with radiological surveylscan and radiochemistry 
data on a site- and DOE-complex wide basis, This comparability is based on: 

Use of standardized engineering units in the reporting of measurement results; 
Consistent sensitivities of measurements at approximately 50% or less of the 
DCGLw (approximately 50% or less of the DCGLEMC for scans); 
Use of site-approved procedures; 
Systematic quality controls; and 
Thorough documentation of the planning, sampling/analysis process, and data 
reduction into formats designed for making decisions based on the project's original 
data quality objectives. 

5.2.6 SENSITIVITY 

Adequate sensitivities, in units of dpm/lOO cm2, were attained for all surveydscans and 
radiochemical methods implemented based on minimum detectable activities (MDAs) at 
50% of the transuranic DCGLw (5 50% DCGLEMC for scans). The nominal MDAs for 
each survey and radiochemical method are summarized as follows: ' Removable alpha contamination (Eberline SAC-4): 8.3 dpm/l 00cm2; 

Removable beta contamination (Eberline BC-4): 200 dpmll 00cm2; 
Total alpha contamination (NE Electra): 49 dpm/l 00cm2; 
Total beta contamination (NE Electra): 351 dpm/100cm2; and 
Radiochemistry (Alpha Spectrometry): 7 dpm/l 00cm2 (converted from 0.1 1 pCi/g 
PU -239/240). 

5.2.7 OTHER QA ELEMENTS 

All personnel performing activities affecting quality within the RLC project were qualified 
to perform their specific tasks. Suitable training and qualification documentation for 
personnel performing the work, from the laborers to technical professionals to 
management, is documented in both the IWCP and the applicable Human Resources 
department. 

5.3 DQA SUMMARY 

In summary, the data presented in this report have been verified and are qualified as 
valid and complete for comparison with free-release criteria (action levels) as stated in 
the DQOs. All media sampled, surveyed and scanned relative to both total and 
removable alpha activities yielded results less than action levels for the associated e 
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contaminants of concern. Therefore, Trailer 1 126 meets the freerelease criteria with 
the statistical confidence stated in this section and throughout the report. 
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6.0 CLASSIFICATION OF TRAILER T112B 

Based on the analysis of radiological, chemical and physical hazards, Trailer T I  128 is 
classified as a Type I Facility (Le., “free of contamination”) pursuant to the RFETS 
Decommissioning Program Plan (DPP, K-HI 1998a). Classification is based on a 
review of historical and process knowledge, historical radiological and chemical data, 
and newly acquired RLC data. Results indicate no radioactive or chemical 
contamination exists and no significant physical hazards are present. Trailer 1 I28 
contains asbestos as part of the floor tile, but it is nonfriable and an integral part of the 
structure. 
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Appendix I 

D&D Facility Characterization Interview Checklist 
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ID NO.: T-1128 

D&D Facility Characterization Date: 06/2 1 /99 

Page 1 o f  2 
Groups B & C Series 

Interview Checklist 

~ ~~ ~~ ~ ~ 

Check List for - Title: D&D facil i ty Characterization - Interviews 
CRITERIA: A O&D Characterization Protocol, RFETS MAN-077-DDCP, Rev. 0 

A Facility Disposition Program Manual, RFETS MAN-076-FDPM 
A RFETS Radiological Safety Practices, January 12, 1998 

Facility Name 8~ Type (1, 2, or 3) 
Personnel Interviewed (Name & TitlelFunction) Karen Peisley, X5193, P212-3535, T-1301, Room 51, I&ET 

Does a current WSRIC exist for the facility? ................................................................................. N 
If so, are there exceptions t o  the WSRIC as written? ................................................... No WSRIC, No 

Exceptions 

T-1 1 ZB, Group C Type 1 Facility, Trailer Office Building 

-- YIN -- 

COMMENTS (incl. WSRIC contacts) 
WSRIC Contact is James M. Schoen who is in charge of the WSRIC Reports, T130J, X3579, C-83. 

Are rad surveys available that  indicate current status of the facility? ................................................ N 
Are historical rad surveys available that indicate historical status, or evolution, o f  the facility? ............ N * 

COMMENT N* According t o  Mark R. Richards, X5148 of SSOC any 
historical data, which is probably at  the Federal Center, would not be 
adequate for unrestricted release. New monitor surveys would have to  be taken. 

)s an HRR available for the facility? ................................................................................................ N 

N * * 
N' 

Do any other reports exist beyond the HRR (e.g., spill reports, reportable incidents, etc.) that further 
Characterize the facility relative t o  chemical &/or radiological contamination? .................................. 

Are engineering drawings (esp. "as-builts") available? ..................................................................... 
Are any nonconformances or issues with the facility status currently being tracked in PATS? ......... N 

If so, what  are the issues (note in Comments, below)? 
COMMENTS N* Radiological surveys may have been done, but the old data is not available. 
This unit will have t o  be resurveyed t o  meet present standards for unrestricted release. The Plant stopped 
using lead based paints for office buildings in 1989. If T - I  12B was painted prior to  this date, lead based 
paints may have been used. N** According t o  Nick Demos, ER Characterization/HRR Manager, X4605, 
the T-112B trailer area has no historical information regarding spills to  the environment. No engineering 
drawings, as-builts, and/or sketchs exist for the T - I  128 faci\ity. 

Have any types of chemical characterization, incl. asbestos, been performed recently?. .................... Y*  

If so, what types o f  characterization were performed (note in Comments, below)? 

COMMENTS Y * Asbestos characterization data exists, according t o  
Kevin Sheehan, X7250, T-452D, Room C-I. The asbestos data reports are located in 

Cubicle C- I  3, of T-452D and the reports are under the control of Kevin Sheehan. 

Interviewed by: J. R.  Sheets I I 0511 9/99 
Y 

Print Name Signature Interview- Date D 
D&DgroupsB&C-intrvw.doc 



ID NO.: T -I 17R 

D&D Facility Characterization * Date: 06/21/99 
- 

Page 2 of 2 
Groups B & C Series 

Interview Checklist 

Yhat timeframe did the interviewee work in the facility? NIA The Facility is an Office Building. 

?om 1997 until March, 1998. 

4as the building configuration changed since you worked in the building? I f  so, in what way? 

UA The Facility is an Office Building. No 

What types of equipment were in the building during the interviewee's time there? 
In 1998, T-1126 was converted to  a Telecommunications equipment storage facility. (All of the equipment, as 
If May 1 1 , 1999, has been removed.) 

Nhere was the equipment located? (specific rooms/areas) The Telecommunications equipment was located in 
he office cubicles, on the shelves, and on the floors of T-I  12B. 

Nere any radioactive materials or metals handled in the building? If so, what types? No, none 

Uhich equipment handled radioactive material? NIA 

@ere any chemicals handled in the building? If so, what types? N/A 

Did any spitls or uncontrolled releases of radioactive materials or chemicals occur while you were working in the 
facility? No, none. 

Were these spillsireleases cleaned-up? How were they cleaned-up? N/A 

Where did these spillslreleases occur? 

Interviewed by: J. R. Sheets I I 05/19/99 

Print Name Signature interview Oate 

D&DgroupsB&C-intrvw.doc 
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Appendix 2 

Radiological Survey Results for TI 12B 

Map of Survey Locations 
0 Summary of Survey Results 
0 Original Data Sheets 
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Post Survey Removable Contamination Summary Statistics Calculation Verification 
Worksheet 

tep 1: 
Conduct a preliminary data review: (the mean, standard deviation, and median of the Unit B removable 
surface contamination data are calculated on the "Survey Unit €3 Data" sheet. Because at1 removable survey 
measurement results are less than DCGLw (alpha less than 20 dpmll00 cm2, beta less than 1000 dpW100 
cm*), the survey Unit clearly meets the removable contamination release criterion. 

tep 2: 
Select the statistical tests: The one-sample sign test was selected to assess the data, with a = 0.05 and p = 
0.05. The number of sample points calculated was based on the use of this test. 

The performance of the sign test was not necessary due to the fact that each individual net result was less than 
the DCGLw. Thus, the sign test would result in the rejection of the null hypothesis, and conclude that the median 
concentration of residual radioactivity in the survey unit is less than the DCGLw. 

ltep 3: 
Verify the assumptions of the test: The assumed data variance, as indicated by t he  assumed standard 
deviation was verified by re-calculating the required number of smears with the ACTUAL survey unit standard 
deviation. 

The actual removable survey standard deviations for Unit E3 are: a 1.22 

Thus, the ACTUAL required number of measurements is as follows: 

p 30.4 

Where: 
A/& is the relative shift or the resolution of measurements in units of measurement 

uncertainty 

is the removable surface contamination derived concentration guideline value (DOE Order 5400.5 
removable surface contamination limit equals 20 dpm/100cm2 for transuranics per the TI 12A-C Pre 
Demoiition Survey Plan) 

is the lower bound of the gray region -the lower bound of the range of\,alues of the parameter of  
interest in a survey unit where the consequences of making a decision error is relatively minor (set equal 
LO value utilized in original sample size calculation). 

DCGL 

LBGR REMOVABLE 

SD REMOVABLE is the ACTUAL standard deviation of the removable surface contamination measurements 

Determine t h e  Sign P value by looking up the relative shift (A/&) in Table 5.4 of MARSSlM (the Sign P value is 
l h e  est imated probability that a random measurement  from the  survey unit will b e  less than-the DCGL when  the 
su rveyun i t  median is actually at the LBGR). The  Sign P value from Table 5.4, equals  0.998650 for a relative 
shift of 3.0 (The highest  published value is utilized for conservatism).  
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Post Survey Removable Contamination Summary Statistics Calculation Verification 
Worksheet 

Step 3: Continued 
Determine the number of removable surface contamination measurements for the applicable survey unit using 
the following MARSSIM, Section 5.5.2.3 formula that is based on radioactive contaminants of concern not being 
present in the background: 

a 
N=(1.645+ 1.645)’/4(SignP-O.5)* 

N = (1.645 + 1.645) ’/ 4(0.998650-0.5)’ = 10.9 

P 
N = (1.645 + 1.645)’ / 4(Sign P - O$ 

N = (1.645 + 1.645) ’/ 4(0.998650-0.5)’ = 10.9 

Where: 
1.645 

Sign P equals 0.998650 

Step 4: Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5.5.2.3. 

N = m *  1.2=13 

is the alpha and beta decision error value (95% confidence) per the T112A-C Pre Demolition 
Survey Plan 

Conclusion: Utilizing a conservative relative shift value of 3.0, a minimum o f Q  a and p Removable Surface Contamination 
measurements were required in Unit B. 

Step 4:. 
Draw conclusions from the data: All measurements are less than DCGLw. The minimum number of required removable 
survey measurements were collected. Thus, survey Unit B complies with the removable contamination release criteria. 

I 
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Survey Area: T I  12 I Building: T I  126 
Survey Unit: B 

Post Survey Total Surface Activity Summary Statistics Calculation Verification 
Worksheet 

Step 1: 
Conduct a preliminary data review: (the mean, standard deviation, and median of the 
calculated on the "Survev Unit B Data" sheet. Because all total surface activity (TSA or TSC) measurement 
results are less than DCGLw (less than 100 dpmll00 cm2) , the survey Unit clearly meets the TSA release 
criterion. 

data are 

A graphical data review was also performed on the attached form. 

Step 2: 
Select the statistical tests: The one-sample sign test was selected to assess the data, with a = 0.05 and p = 
0.05. The number of sample points calculated (see "Total Surface Activity Measurement Calculation 
Worksheet") was based on the use of this test. A local area background (LAB) value was subtracted from each 
gross measurement to calculate a net result, thus the sign test applies (sign test is typically applied only when 
the contaminant is not present in background). 

The sign test concludes that the median concentration of residual radioactivity in the survey unit is less than the 
DCGLw. 

Step 3: 
Verify the assumptions of the test: The assumed data variance, as indicated by the assumed standard 
deviation was verified by re-calculating the required number of samples with the ACTUAL survey unit standard 
deviation. 

The actual total surface contamination standard deviations for Unit B are: a 39.0 0 201 
Thus, the ACTUAL required number of samples is as follows: 

A 6  = (DCGL TSA - LBGR TSA)I SD TSA 

a 
A/8mnsuranicr = (100 dpd100cm2 - 50 d p m / l O O c m z ) / ~  dpm/100cm2 = 1.28 

P 
A/6transuraeicr = (5000 dpm/lOOcmz - 2500 dpm/100cm2)/ ~ d p m / 1 0 0 c m 2  = 12.4 

Where: 
A/& is the relative shift or the resolution of measurements in units of measurement 

uncertainty 

is the total surface Activity derived concentration guideline value (DOE Order 5400.5 total surface 
Activity limit equals 100 dpm1100cm2 for transuranics and 5000 dpm/100cm2 for uranium, per the 
T112A-C Pie Demolition Survey Plan) 

is the lower bound of the gray region - the lower bound of the range of values of the parameter of 
interest in a survey unit where the consequences of making a decision error is relatively minor (set equal 
to the value utilized in the original sample size calculation). 

DCGL TSA 

LBGR rsA 

SD TSA is the ACTUAL standard deviation of the total surface Activity 

Determine the  Sign P value by looking up the relative shift (A/&) in Table 5.4 of MARSSlM (the Sign P value is 
the  estimated probability that a random measurement from the survey unit will b e  less than the OCGL when the  
survey unit median is actually at the LBGR). The Sign P value from Table 5.4, equals 0.998650 for a relative 
shift of.3.0 (Actual value approaches one. The highest published value is utilized for conservatism). 
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Post Survey Total Surface Activity Summary Statistics Calculation Verification 
Worksheet 

Step 3: Continued 

Determine the number of TSA surface Activity measurements for the applicable survey unit using the following 

MARSSIM, Section 5.5.2.3 formula that is based on PlutoniLim contaminants not being present in the 
background: 

a and f3 
N=(1.645+ 1.645)2/4(SignP- 0.5)* 

N = (1.645 + 1.645) '/ 4(0.998650-0.5)* = 10.9 
Where: 
1.646 

Sign P equals 0.998650 

is the alpha and beta decision error value (95% confidence) per the T I  12A-C Pre Demolition 
Survey Plan 

Step 4: Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5.5.2.3. 

N=10.9*1.2=13 

Zonclusion: Utilizing a conservative relative shift value of 3.0, a minimum of 13 Total Surface Activity measurements 
were required in Unit B. 

Step 4: 
Draw conclusions from the data: The average of all measurements is less than DCGLw. The minimum number of 
required TSA measurements were collected. Thus, sur ey Unit B complies with the TSA release criteria. 

Reviewed B y  Printed Name / Radiological Engineer Signature I ' Date 
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I RS FORMS 07.02-01 

,--- 

ikg. 0.1 cpm Bkg. 0.1 cprn Bkg. 

/IDA 6.5 dpm h4DA 6.5 dpm MDA 

fig. Eberline Mg. Eberline Mfg. 
dodel BC-Q Model BC-4 Model Electra 
;end# 700 Serial# 770 Serial# 2356 

'RL #: 
Zomments: 
115 & #16 ave. 225 dpdlOOcm2 alpha and 42O,dpm/lOOcm2 beta fixed plus' remov. 

All Scans were approx. around background except for the ones noted below Ihi readings on scan 
I#15= 150 dpm alpha, 4 0 9  dpm beta 
1#16= 220 dpm alpha, (309 dpm beta Alpha removable was a two minute count. 

T112B MDA 



T112b 



Mfg. EBERLXNE hHg. NE 
Model SAC4 Model ELECTRA 

Serial# 861 Serial# 842 Serial# 1425 
CalDue 12/7/99 CalDue 12I9l99 CalDue 8/25/99 

G O  MDA &o MDA 441366 

Mfg. EBERLXNE Mfg. EBERLJNE Mfg. 
Model BC-4 Model BC-4 Model 
serial# 704 serial# 702 serial# 
CalDue 9/25/99 Cal Due 11/20/99 CalDue 

Building: T-112 B 

RWP# 

Date: 07/21/99 T i e :  / ~ 7 0  
S.Jabkowski / . ' , /(h&%&?A 2

Print name Pp ignature 
RCT: 

I / 
Signature Emp. # 

RCT. #/ !  
Print Lame 

.- , 
Comments: Pre & Post-Job s w e y  on roof for sampling. 

(SEE MAP) 

Rev. 05/98 



JNSKUhTENT DATA 

Model SAC4 Model ELECK'RA 

Due 12/7/99 CalDue 12/9/99 CalDue 8/25/99 

Efficiency 033 Efficicocy 31/316  

4 0  MDA 441366 

Mfg. EBERLINE Mfg. 
Model BC-4 Model 

PRL #: 99-549-169 
(8) SampIing bottles, #99198967-001.001 ,001.002,002,001, 002.002, 003.001, 003.002, 004.001, 004.002 

SURVEY RESULTS MaP 
1 RaawrbIcI Total Locatioa/Description RcmoMblc1 Total 



E. SMC - Mfg. Survey Type: Alpha Spectrosco 
Sodel AP-2 Model 
erial# A146 Serial# Serial# Location: 
MDue Oct-99 CalDue Purpose: CustomerICustodian Request 
kg. N/& Bkg. 
ficiency IWA Efficiency nqL/Mff;xy N/A 

N/A MDA D* -- 
Date: 09/23/99 Time: 1400 

._ R. E. Read / Je&J 
erial# Print name Signature 
'd Due 

_I- 

Bkg. / RC'I N/A / NIA / N/A 
Efficiency Print name Signature Emp. ## 

RL# N/A 
:omments: Radon backround was exceptionally high the day of and during the 60 minute count time. 

SURVEYRESULTS . 

I 

b90923 I SPE 
REC# 2 OF 2 

MIN: 0 
MhX : 1205 

RfiNGE: 1205 
SCflLE:MIM to MBX 
C U Y E ~ P  MEV: 3 J  
COUNT : 1205 
Pu2?9 cts:  79 
Rado-n Cts: 6 
oross Cts: 19.2K 
Count Time: 60 mixi. 
AP-2 SN# ,4146 

Item D e s cr i p t i mi : 
Galvanized Roof on old 
T112B. 

5 6 7 8  9 10 
i 3.7 

2 

2.4 I :  

)ate Reviewed: 9 HA 3- 94 RS Supervision: Ln,bq%- / 
Print Name ' Siknature ' 



Survey Type: Alpha Spectroscopy 

Model AP-2 Model Model Building: T 1 12B 
Serial# A146 Serial# Serial# Location: Metal Roof 
CalDue Oct-99 CalDue Cal Due Purpose: RSP/RF RCM Compliance 
Bkg. NIA Bkg. 

MEN 

MDA 

, 2 
2.2 

s/ 
Model I 
Serial# / 

2al Due CalDue / 

Zffciency Efficiency 

Model Mfg-+ 

Cal Due 

MDA 

RWP #: NIA 

0712 1/99 Time: Day Date: 

RCT R. E. Read 
Print name Signature 

?Cl N/A / NIA / N/A 
Print name Signature Emp. # 

?RL#: NIA 
Zomments: 82 gross Counts is barely adequate for spectrum data. 

SURVEY RESULTS 

B 99 0?21, SPE 
REC# 3 OF 3 

MI N: 0 
MhX: 7 

RRNCE : 7 
SCALE:MIN t o  MRX 
Cursor MEU: 5.6 
COUNT: 7 
Pu239 Cts: 44 
Radon Cts: 4 
Gross Cts: 82 
Count time: 69 inin 

Ap-2 SN# A146 

[tan Descriptian: Metal 
RoofT112B 
Location# 1 

3 4 :5 6 7 8  9 1 8  A 5.2 

3.9 

t ,  

late Reviewed: fi$, / /$/q , RS Supervision: /~”&// i 
/ 

SjgditKrdA” # 

,’/ 



c 

This spectrum was taken . 

with probe directly on the 
surface of the plated 
source. 

This spectrum was taken 
with probe approx. 1/8th in 
above surface of the same. 
source. 

998721, SPE M E U ,  2 3 4 4 6 7 8 9 18 
REC# 1 OF 2 

MIN: 0 
MAX: 783 

RRNGE: 783 
SMLE:HIN to MAX 

Record Beys: 
Up h Hone End 

ZOOM Ke s: 
+ - e-! 

Esc t o  QUIT I 
Cursor MEU: 5,2 
COUNT: 783 

998121,SPE 
RE# 2 OF 2 

2 3 4 i5 6 7 8  9 1 0  
MEu) I 

MIN: 8 
MAX: 693 

RANGE: 693 
SWZMIN t o  MAX 

Record Keys: 
Up h HoMe End I 

Zoon xe s: + - 0 4  

Video Mode Ke s :  
c c (CW e il (EGM 
Esc to QUIT 
Cumor m: 5.8 caw: 693 I,! , , , , , , 

Plated Source 

c 

Rev. 05/98 



Reconnaissance-Level Characterization Report for T I  12B 
Rocky Flats Environmental Technology Site Revision 0 
4/3/00 Page 29 of 30 

Appendix 3 

Radiological Media Sample Results for T412B Roof 

Map of Sample Locations 

First Sample Evolution 
> Radioanalytical Results 
> Case Narrative 
> Chain of Custody 

0 Second Sample Evolution 
> Trailer 112B Tabulated Roof Media Sample Results 
> Sample QC and Results Summary 
> Data Package Narrative 

Chain of Custody 
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. Radioanalytlcal Resutts 

@ -- 

Laboratory AcEivity 2 u CountingError TotalEnor MOA 
MethadNumber Radionudide Sample ID WVQ) -(Dcunl ( G i a )  
Acwo3 U-2331234 KHl99-164343 0.030 O.M9 0.Q50 0.076 
Acwo3 U-235 KH199-1643-03 O.OO0 O.OO0 O.OO0 0.045 
Acwo3 u-238 K H l # l r n  0.M 0.048 0.048 0.064 
A m  PUa3Qn40 KHlQ9- l rn  0.022 a.w 0.044 0.059 
ACW3 AM-241 KHlQ9-1s1303B 237 0.740 a m  0.119 

i . .’. 
- J  

0 2 0  
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southeastern Environmental Laboratory 

Lsbocatary Adivity 2 a CountingEnor TotaJEmr MOA 
MethodNumber Radiiudide Sample ID J i Z a i L A  (PCVrJ) AeWL 
A M  u-233i234 KH199164M4 0.068 0.061 0.062 0.037 
A M  u-235 KHI941M304 0.01 7 0.033 0.034 0.045 
Acm3 u-238 KHl991643-04 0.013 0.021 0.027 0.037 
. ACMB Pu-239/240 KHldl643-04 -0.010 0.020 0.020 0.117 
ACW3 AM-241 KHt9B~643-048 O.Oo0 O.OO0 O.OO0 0.088 

Radioanalytical Resub 

1 
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Sanford Cohen, & Associates I 

_. 'I 

Southeastern Environmental- Laboratory 

Radioanalytical Resufts 

Quality Control Sample Evaluation @ _ _  

Report ldentiffcltion Number: 99A8967 

Laboratory Contol Sample (LCl) Evaluation 

Decaycorrected (OW 
(CV) 

A W i  of Labofatofycontrd 
Laboratart% spacb- SampkActiVay 

MethodNunber Rad ionudide SamPkID (dun) (dun) 
AM-241 scAQc1643-ccl 4.24 0.117 4.38 7 1.17 

AcvvIx3 Pu-239E40 scAQG1643-lC1 4.55 0.100 5.13 r 1.37 
ACWIW u-233/234 ScAQc1643-LCl 8-02 0.321 725 r 1.75 
Acwo3 u-238 SCAQG1643-LCl 8.02 0.321 7.74 1.86 

Laboratory Control 
s w  

%-fY Nrnnbarofu 
accUIaw1 BetwebncvMdov 

103 0.191 
113 0.673 
90.3 0.660 
96.4 0231 

RatkofttreDifwwca 
Laboatory Duplicate Sample (1D1) Evaluation 

AdMtks-and the 
* ', 'Propaoatsd 

Dirence6edwen -%kmmmmt 
Origiil Activity and OrigiiActiv%y and 

Originalsampk , DuprrcatsSarnpie DupkateSampb Un~e*Myofths 
LabOratOIy Adivity Activity D i i c s 9 t Z U  8 .  . -  

Me& Number Radhudide Sample ID M3.42) IpcUa) (F/n 
AcwI)3 u-233p4 SCAQe-1643u)l 0.2-r 0.129 0.244 T 0.133 0.020 0.106 

PU-239240 SCAQG1643SDl O.Oo0, O.Oo0 0.041 0.059 0.041 0.6% 

Acwo?I u-2% SCAQC-1643401 0.016 0.031 0.018 0.037 0.003 0.055 
A M  u-238 S C A Q e - 1 W I  0.270, 0.132 0.170 T 0.109 0.100 0.587 

ACWO3 AM-241 SCAQC-1643-lDl 0 . 0 0 0 ~  0.000 0.054 0.078 0.054 0.695 

I 

0 2 9  



Radioanalyticai Results 

Quality Control Sample 
Preparation Blank (PB) 

ReportldentificatlonNumbec99A8967 

laboratory Activity 20collntingEmK TotplEn# MOA 

Acwo3 U-233/234 SCAQGlB)3pB 0.043 0.049 0.050 0.039 
Acwo3 u-235 SCAQGl643-PB 0.WQ O.Oo0 O.Oo0 0.048 . 
Ac(M13 u-23s ScAQC-1643p8 0.079 0.071 0.072 0.088 
ACWB P&Z39/240 SCAQC-1643-PB 0:WQ O.OO0 0.000 0.056 
ACWO3 AM-241 SCAQC- lWB O.OO0 O.OO0 O.OO0 0.053 

h4ethodNumber Radknudide somde ID A l e S L ( d # n ) d e ! ! L  0 

n 

0 2 7  



.* 

022  



Sanford Cohen J& Assodates 
Southeastem Environmental-Laboratory 

Radloanafytid RSrUb 

Laboratory Contol Sample (LCl) Evaluation 
(cv) 

oscpy- (ov) LoborPtory- 
Activayof Lnbontoy- SMIPk 

Loboratoy. space- -@.- %- NunbscOfU 
SMdsro .o A -B&Em&mY 

Mw3 M 4 1  SCAQC-lMSLClB 4.24 f 0.117 3.58 F am2 a 9  1.12 
.- Ftrdkrmcoda 

MJH103 #C;L39R40 scAQcI6434clB 14.55 f 0.100 5-03 1.32 111 0.574 
Acwo3 u-~3~34 scAa=imciB am o a t  am p 210 109 0.53 

c,--' 
0 3 5  
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Sanford Cohen. 81 Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

e .  
Quality Control Sample RE-COUNT, * --I 
Prepaatlon Bbnk (P6) 

0% 
0 3 3  



Southeastern Environmental Laboratory 
fUdtoanalytkal Rsrub 

RE=COUNT *a 

0 2 3  
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Sanford Cohen& Associates * 

Southeastern Environmental Laboratory 

RE-couNT* fXadfotn8tytfcPl Results 

Quality Control Sample Evaluation 

Laboratory Contd Sample (LCl) Evaluation 

oecoy- (ov) 
(cv) 

ACtMtyd -- 
LsborPtory. spks- -- --- - 0 

Acw[)3 Ml SCMG16J3U=lC 4.24 0.117 4.39 f 1.16 
A M  Pu-238R40 sCAQC-l643-(.C1C I 4.55 0.100 4.43 1.16 
ACwn u-23m% scAQc1643cc1c 8.02 0.321 9.10 215 
AcwD3 u-236 ~ ~ ~ s ( s u = i c  am o m  9.15 7 216 

Labontory- 
sanpk 

SRscovsry N u m b 4 r d G  
1 A e a a m ) v  

104 0204 
97.3 0.165 
113 0.746 
114 0 . m  

Ramofthe- 
-*srrpk Laboratory Duplictta Sample (LDl) Evaluation 
; Advukmudtb 

- 1  Rop.gdsd 
Dim#sncs8ahusen - ' i  

oriamACthr#yand M k t M Y d  
OcighalSIlnok -sMlpk -spmpk UncsrtsIntYd- - ' ActMy Activay Activity l3mmnce.tZo 

, .  --- A - A IFIE) 
Acwo3 u-238 scAQC-1643-LDlC * 0.225+ 0.123 O B  q 0.143 0.029 0.152 
Acwo3 PU-ZW240 SCAQGlB43U)lC 0 . 0 3 3 ~  0.047 0.009 0.034 0.023 0.404 
Acwo3 AM-241 scAaGl643-U)1C -0.066i 0.127 -0.018 0.091 0.019 0.118 

Acwo3 U233i234 SCAQC-1643-LDlC 0 . 2 6 3 ~  0.131 0.136 T 0.101 0.127 0.769 
Acwo3 u-235 SCAQC-16431DlC 0.049+ 0.058 0 . a  q 0.075 0.014 0.149 

i 7b 
' t  

0 4  
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Sanford Cohen .& Associates 
Southeastern Environmental Laboratory 

a Radioanalytical Results 

. Report Identification Number: 99A8967 

P W  N m :  Kaiir-Hill Chaimof-Cus~ Number: WUQ67#002 M a w  waste, 

OtherSampk10: TIlZBNWCOFWER ColkctionDate: 7/21/99 DateReasived: 7/27/99 

SiteSompkID: 007-002 

Batd~Number: Labomtorycode: 

Laboratocy Activity 2 u CounfingError TotalEmr MOA 

A M  u-233R34 KH199-164347 0.173 0.132 0.136 0.W7 

Acllrlo3 u-238 KHlQ9-1843.01 0.088 0.100 0.102 0.1 18 

Mathod Number Radbnudide Sampb ID A s ! ! Q L A L e m L  (pcilq) 

ACWD3 u-235 KUI99-1643-07 O.OO0 0.m O.OO0 0.082 

A M  W-239/240 KHl9$-1643-07 d m 0  O.Oo0 O.Oo0 0.094 
A W  -241 KH199-184307 O.OO0 O.Oo0 O.Oo0 0272 

024  



Sanford Cohen .& Associat 
southeastern Environmentaf Laboratory 

. Report identification Number: 99A.8967 

Pra$ct Name: Kaker-tiill Chainof-Cwtody Number: 99A8W)(12 Matrk: waste 

OUlarSampbIO: T112BMNCORNER CMectbnDate: 7/21/99 DatsRecshred. 7/23/99 

SiSampkID: oO8-002 

BatchNwnber: CaborotocyCode: 

Laboratory Activity 2 u CaUntfngEmK TotalEnor MDA 
ID (PCUa) Ipcvn) fpcVQ) As!kL MethodNumber Radiinudide Samde 

AcINo3 u-233/234 KH199-164348 0.288 0.182 0.191 0.145 
ACW3 u-235 KH199-164348 4.013 0.025 0.026 0.152 
ACWO3 u-238 niis+a.oa 0.118 0.117 0.119 0.122 
Ac\Ivo3 PU-239R40 KH199-181308 0.033 0.066 0.088 0.089 
ACWW AM-241 KH198-164W8 0.036 0.073 0.073 0.098 

I .  

0 2 5  
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'CASE NARRATIVE 
RIN 99A8967 

Laboratory Report Identification Number: 1643 
' - PSA Module RCOlB.3 

September 7, 1999 

I. Introduction 

On July 27, 1999, four waste samples, (RIN 99A8967), were received for analysis at the 
Sanford Cohen and Associates (SC&A) Southeastern Environmental Laboratory, located in 
Montgomery, Alabama. The chain-of-custody accompanying the samples requested they be 
analyzed on a "rush" basis. The samples were analyzed in accordance with Kaiser-Hill 
specifications stated in the "Statement of Work for Analytical Measurements, Isotopic 
Determinations by Alpha Spectrometry, Module RCO1-B.3", dated April 24, 1998, and 
Modification 09, dated July 16, 1,998. 

II. Analytical Methodology 

The radioanalytical results reported for each sample include the site and laboratory sample 
identification numbers, collection date, method of analysis, and the quality control samples 
that were analyzed concurrently. All samples were analyzed by an Eichrom Industries, Inc. 
extraction chromatography method (ACWO3) for isotopic uranium, plutonium, and americium. @ 

. Sample KH199-1643-03 was requested to be recbunted and reanalyzed. This sample consisted 
of approximately 100 strips of aluminum material. We were indmcted to obtain and subject 
an aliquot of the sample to total digestion (See correspondence). Because only a small 
amount of this material can be totally digested for this- method of analysis, 0.25 and 0.5 grams 
were randomly obtained for analysis. 

Because a relatively small aliquot of the entire sample was taken for analysis we cannot 
ensure that the results are representative of the entire sample or that they can be duplicated by 
additional analysis. 

' 

III. Analytical Results 

Deficiencies 

See Reanalysis. 



Matrix Interferences 

There were no indications of mafrix hterference. 

I 

Dilutions 

No dilutions were required. 

I 

Original Laboratory Reanalysis Laboratory Analysis 
Sample I!D. Sample I.D. 

KH Am-241 1 KH199-1643-03 199-1 643-03B 
KHl99- 1643-04 KH199-1643-03B Am-241 

Detection Limits 

Original Laboratory First Recount Laboratory 
Sample I.D. Sample LD. 

€33199-1643-03 (U, Pu) KH199-1643-05 (v, Pu, Am) 
KH199- 1643-03B (Am) 

SCAQC- 1643-PB SCAQC- 1643-PBB 

SCAQC- 1643-LC 1 SCAQC-1643-LCIB 

SCAQC-1643-LD1 SCAQC- 1643-LD IB 

KH 199- 1643-0 1 KH 199- 1643-0 1B 

The required detection limits (RDL) were met for all sample analyses. 

Reanalysis 

Analysis 
S p e  

U, Pu, Am 

u, Pu, Am 

u, pu, Am 
u, Pu, Am 
u, Pu, Am 

The Am-243 tracer recovery in samples KH199-1643-03, KH199-1643-04 was less 
than the 20% specified in the SOW. The samples were reanalyzed beginning with 
sample preparation and the results were acceptable. The Original and Reanalysis 
Sample I.D. are listed betow. 

/ 

The Contract Technical Representative (CTR) requested that sample KH199-1643-03, 
(99A8967-003.002) and all associated Quality Control Samples, be recounted twice. 
The first recount of the sample was to be designated Bottle Number 99A8967-005.002, 
(KH199-1643-05), and the second recount designated Bottle Number 
99A8967-006.002, (KH199-1643-06). The Original and Recount Sample ID are listed 
below. 



Sample LD. 

KH199-1643-03 (U, Pu) 
KH199-1643-03B (Am) 
SCAQC- 1643-PB 

SCAQC-1643-LC1 

SCAQC-1643-LD1 

JSH199-1643-01 

The results of the recounted samples were reported on August 16, 1999. The CTR 
requested that two reanalysis of sample KH199-1643-03 be performed. For the frst 
reanalysis sample KM199-1643-03, (99A8967-003.002) was to be designated Bottle 
Number 99A8967-007.002, (KH199-1643-07), and the second reanalysis designated 
Bottle Number 99A8967-008.002, (KH199-1643-08). The Original and Reanalysis 
Sample ID are listed below. 

Sample I.D. ' Type 

KH199-1643-06 (v, F'u, Am) U, Pu, Am 

SCAQC-1643-PBC u, PY Am 
SCAQC-1643-LCIC u, mz Am 
SCAQC- 1643-LD 1C v, Pu, Am 
KH199-1643-01C u, PY Am 

I 

J- 

e 

Deviations from Protocols 

There were no deviations from the written protocols and analytical methods. . (See 
comments under Analytical Methodology relative to sample leaching vs digestiort) 

Original Laboratory Reanalysis Laboratory Analysis 
Sample I.D. Sample I.D. Type 

€33199-1643-03 (U, Pu) KH199-1643-07 (v, PU, Am) U, Pu, Am 
KH199-1643-03B (Am) 

KH199-1643-03 (U, Pu) KH199-1643-08 (v, Pu, Am) U, Pu, Am 
KH199-1643-03B (Am) 

Contacts with the CTR 

The contract technical representative (CTR) requested that sample KHl99-1643-03 and 
all associated Quality Control Samples be recounted. The CTR requested the sample 
be reassigned a Bottle Number of 99A8967-005.002 and 99A8967-006.002, 
respectively, for the recounts. 

The contract technical representative (CTR) requested that sample KH199-1643-03 be 
reanalyzed. The CTR requested the sample be reassigned a Bottle Number of 
99A8967-007.002 and 99148967-008.002, respectively, for the reanalysis. 8 

... 
111 



* 

I '  

Site Sample Number 

IV. Quality Control 

Laboratory Sapple Number Type of Quality Control Analysis 
Samole 

Laboratory Type II Water 

99A8967-001.002 T112 A Center 

Laboratory Type II Water 

- 
SCAQC-1643-LC1 Laboratory Control Sample 

SCAQC-1643-LD 1 Laboratory Duplicate Sample 

SCAQC- 1643-PB Preparation Blank 

Sincerely, \ 

Laboratory Manager 

IV 

0 1 4  



___?= . . .~ . . .  . .. 

37 

-a*... 
, , ." 



I 
t e 

- 8 

8 
3 to 

I I I I  

'J: 
0 

x u 
N 

I 
L 
d, 

c 

- .- 
E 

I I 
I 

m r- cv m 

cu ----Id:- m 
r- 
0 

I 1 I 



3 
f 

3 b > cn 
D m v N 

m 

2 a 
0 

cn 10 
0 b N Lo 

N 

I I I 

I I I I I I  

C 
* 
C 

E 



I I 

t 
i 

D 
? - 

- 
Q 3 

v u  

Q) 
' 0  

5 



I I 

c 

C 



Rocky Hats 

Batch # : 10867 

TROl A1 87 

- _ _  

Sample QC Results Summary 
3/14/00 

Result ~rigrna Error MDA RDL Tracer Yield 
KHCO ID # GEL ID # Analysis pCi/g bci/g pCi/g pCi/g % 
OOA1057-002.OOl 20987001 Plutonium-239/240 -3.98E-03 11.35E-02 2.99E-02 0.30 69.18 

00A1057-003.001 

OOAl 057-OO4.OOl 

OOAl057-005.001 

00A1057-006.001 

OOAl O57-007.OOl 

00AlO57-008.001 

OOA1057-009.OOl 

OOAl057-010.00 1 

00A1057-011 .OOI 

OOAl057-012.001 

OOA1057-013.001 

OOA1057-014.001 

00A1057-015.001 

OOAl057-016.001 

OOA1057-017.001 

00A1057-018.001 

OOAlO57-020.001 

OOAl057-021.001 

1oooO23013 

20987002 

20987003 

20987004 

20987005 

20987006 

20987007 

20987008 

20987009 

2098701 0 

2098701 1 

2098701 2 

2098701 3 

20987014 

209870 1 5 

209870 1 6 

2098701 7 

2098701 8 

2098701 9 

20987020 

Blank 

Plutonium-239/240 6.25E-03 

Plutonium-239/240 -2.13E-03 

Plutonium-239/240 3.1 5E-03 

Plutonium-239/240 2.18E-03 

Plutonium-239/240 1.28E-02 

Plutonium-239/240 2.25E-03 

Plutonium-239/240 1.90E-03 

Plutonium-239/240 1 h6E-03 

Plutonium-239/240 1 -96E-03 

Plutonium-239/240 6.97E-03 

Plutonium-239/240 3.16E-03 

Plu tonium-239/240 3.09E-03 

Plu tonium-239/240 8.60E-03 

Plutonium-239/240 3.58E-03 

Plutonium-239/240 1.59E-03 

Plutonium-239/240 1.71 E-03 

Plutonium-239/240 O.GOEt00 

Plutonium-239/240 -1.92E-03 

Plutonium-239/240 -3.24E-05 

Plutonium-239/240 0.00E+00 

1~ .35E-02 

9.34E-03 

7.56E-03 

1.28E-02 

1.66E-02 

9.85E-03 

8.33E-03 

8.60E-03 

1 -1 5E-02 

7.23E-03 

8.76E-03 

8.57E-03 

8.92E-03 

t3.58E-03 

0.98E-03 

7.50E-03 

8.95E-03 

6.50E-03 

1 DOE-04 

7.34E-03 

2.51E-02 0.30 

2.30E-02 0.30 

1.46E-02 0.30 

2.63E-02 0.30 

2.79E-02 0.30 

2.09E-02 0.30 

1.77E-02 0.30 

1.79E-02 0.30 

2.35E-02 0.30 

1.03E-02 0.30 

1.70E-02 0.30 

1.67E-02 0.30 

1.27E-02 0.30 

1.66E-02 0.30 

1.48E-02 0.30 

1.59E-02 0.30 

2.01E-02 0.30 

1.78E-02 0.30 

2.29E-04 0.30 

1.65E-02 0.30 

62.40 

61.80 

70.44 

55.17 

65.92 

61.39 

71.39 

67.76 

58.33 

69.08 

70.08. 

72.44 

65.49 

67.47 

69.46 

68.46 

57.40 

58.57 

85.63 

91.28 

General Engineering Labs, Inc c -, 9 
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1oooO23014 

- 
1oooO23015 

LCS recovery: 

Equivalency: 
P~-239/240 

. . ... . .  . .  

Sample QC Results Summary 
3/14/00 

Duplicate Plutonium-239/240 9.12E-03 'I .07E-02 1.70E-02 0.30 60.37 
00A1057-003.001 

LCS Plutonium-239/240 2.22Ei-00 lI.17E-01 1.49E-02 0.30 82-89 

Nom. Conc. Recovery: 
2.23 100% 

I=/€= 0.1666 

. r. 

Genetai Engineering Lobs, Inc. 



R O d o / r n  Sample QC Results Summary 
3/14/00 

Batch # : 10864 
IN OOAl057 cle 'ne Item Code: TROl Ai 87 

Matrix Misc. solid 

Result Psigrna Error MDA R D l  Tracer Y i e l d  
KHCO ID # GEL ID # Analysis p W g  pCi/g pCi/g pCi/g % 
OOAlO57-002.001 20987001 Americium-241 8.59E-03 8.90E-03 1.26E-02 0.30 81.58 

OOAl057-003.001 

OOA1057-004.001 

OOAl057-005.00 1 

OOAl057-006.oO 1 

OOAl057-007.001 

OOAl057-008.001 

00A1057-009.001 

oOAl057-010.001 

00Al057-Ol2.001 

OOA1057-013.001 

OOA1057-014.001 

00A1057-0 1 5.00 1 

OOAl057-016.001 

OOAl057-017.001 

OOAl057-Ol8.00 1 

OOA1057-019.001 

OOAl057-020.031 

OOAl057-021.001 

20987002 

20987003 

20987004 

20987005 

20987006 

20987007 

20987008 

20987009 

2098701 0 

2098701 1 

209870 1 2 

209870 1 3 

2098701 4 

2098701 5 

2098701 6 

2098701 7 

209870 1 8 

2098701 9 

20987020 

Blank 

Americium-241 

Americium-241 

Americium-24 1 

Americium-241 

Americium-24 1 

Americium-24 1 

Americium-241 

Americium-241 

Americium-241 

Americium-24 1 

Americium-24 1 

Americium-24 1 

Americium-241 

Americium-241 

Americium-24 1 

Americium-24 1 

Americium-24 1 

Americium-241 

Americium-24 1 

Americium-241 

1.31 E-02 

6.42E-03 

6.7 1 E43 

5.80E-03 

4.41 E-03 

1.04E-02 

6.23E-03 

4.33E-03 

1.69E-02 

1.22E-02 

5.18E-03 ' 

5.49E-03 

-3.60E-03 

1.18E-02 

6.67E-03 

8.05E-03 

4.81 E43 

6.33E-02 

2.22E-04 

3.44E-03 

9.44E-03 

9.06E-03 

5.88E-03 

6.95E-03 

6.44E-03 

9.57 E43 

6.11 OE-03 

4.89E-03 

1.24E-02 

7.93E-03 

5.C18E-03 

5.38E-03 

4.WE-03 

8.18E-03 

9.43E-03 

7.413E-03 

5.44E-03 

2.12E-02 

1 .%E44 

9. $14 E-03 

1.07E-02 0.30 

1.54E-02 0.30 

3.63E-03 0.30 

1.07E-02 0.30 

1.08E-02 0.30 

1.27E-02 0.30 

4.22E-03 0.30 

3.91E-03 0.30 

1.57E-02 0.30 

3.66E-03 0.30 

3.51E-03 0.30 

3.72E-03 0.30 

1.67E-02 0.30 

4.00E-03 0.30 

1.60E-02 0.30 

9.88E-03 0.30 

4.34E-03 0.30 

2.18E-02 0.30 

2.23E-04 0.30 

1.85E-02 0.30 

80.88 

89.69 

96.28 

85.1 1' 

86.80 

80.91 

81 .OO 

89.26 

86.19 

86.05 

83.26 

88.52 

76.25 

85.1 8 

79.50 

90.56 

77.87 

83.15 

91.40 

85.91 

General Engineering Labs, Inc. ,- 



RockyFlats 

1 oooO23003 

1 ~ 2 3 0 0 4  

LCS recovery: 

Am-24 1 

Equivalency: 
Am-24 1 

, ... ... . . - . . ..--)i-.. . .. . . , .. . .. :. -. . . . . . .  

Sample QC Results Summary 
3/14/00 

Duplicate Americium-24 1 1.16E-02 9.24E-03 5.21 E-03 0.30 72.36 

LCS Americium-241 2.18E+00 1.22E-01 3.88E-02 0.30 88.69 

Nom. Conc. Recovery: 
2.1 104% 

F/E= 0.114 

General Engineering Labs. Inc 



Rocky Rots Sample QC Results Summary 
3/14/00 

B a t c h  # : 10873 
RIN OOAl057 
tine Item Code: TROl A1 87 
Matrix: Misc. solid 

- _  

Result 2sigrna Error MDA RDL Tracer Yield 
KHCO ID # GEL ID # Analysis pCi/g pCi/g pCi/g pCi/g % 
OOA1057-002.001 20987001 Uranium-233/234 -5.09E-03 5.76E-03 4.71 E-02 1.00 84.28 

00A1057-003.001 

00A1057-oO4.00 1 

OOA1057-005.001 

OOA1057-036.031 

00A1057-007.001 

OOAlO57-008.001 

00Al057-oO9.oO1 

OOA 1 057-01 0.00 1 

OOA1057-011.001 

OOA1057-012.001 

20987002 

20987003 

20987004 

20987005 

20987006 

20987007 

20987008 

20987009 

209870 10 

2098701 1 

Uranium-235 -5.1 1 E-03 5.76E-03 4.71 E-02 1 .OO 
Uranium-238 7.07E-03 1.39E-02 1.92E-02 1 .OO 

Uranium-233/234 2.73E-03 1 .WE42 3.1 2E-02 1 .OO 
Uranium-235 5.27E-03 1.03E-02 1.42E-02 1 .00 
Uranium238 1.45E-02 1.80E-02 2.62E-02 1 .00 

Uranium-233/234 1.69E-02 2.15E-02 3.94E-02 1 .00 
Uranium-235 3.62E-03 9.57E-03 2.37E-02 1 .00 
Uranium-238 1.42E-02 1.61 E-02 1.29E-02 1 .OO 

Uranium-233/234 1.25E-02 1.72E-02 2.95E-02 1 .00 
Uranium-235 9.98E-03 1.38E-02 1.35E-02 1 .OO 
Uranium-238 1.99E-02 1.95E-02 1.35E-02 1.00 

Uranium-233/234 1.17E-02 1.79E-02 3.41 E02 1 .OO 
Uranium-235 1 .17E-02 1.79E-02 3.4 1 E-02 1 .00 
Uranium-238 1.02E-02 1.42E-02 1.39E-02 1 .OO 

Uranium-233/234 1.49E-02 2.15E-02 4.15E-02 1 .00 

Uranium-238 1.21E-02 1.85E-02 3.54E-02 1.00 
Uranium-235 -2.56E-03 3.53E-03 3.1 5E-02 1 .00 

Uranium-233/234 2.09502 2.32E-02 3.77E-02 1 .OO 

Uranium-238 5.18E-03 1.02E-02 1.40E-02 1.00 
Uranium-235 -2.49E-03 3.45E-03 3.08E-02 1 .OO 

Uranium-233/234 8.06E-03 1.83E-02 4.19E-02 1 .00 
Uranium-235 1.23E-03 9.30E-03 2.92E-02 1 .OO 
Uraniurn-238 1.75E-04 9.53E-03 3.19E-02 1.00 

Uraniurn-233/234 1.97E-02 2.06E-02 3.07E-02 1 .oO 
Uraniurn-235 1.06E-02 1.61E-02 3.07E-02 1.00 
Uranium-238 -9.23E-04 1.03E-02 3.61 E-02 1 .oO 

Uranium-233/234 4.57E-02 3.28E-02 3.68E-02 1 .oO 
Uranium-235 5.54E-03 1.08E-02 1.50E-02 1.00 
Uranium-238 5.52E-03 1.08E-02 1.50E-02 1.00 

Uranium-233/234 1 h3E-02 1.93E-02 3.35E-02 1 .oO 
Uraniurn-235 3.27E-03 8.65E-03 2.14E.42 1 .OO 

,-. 
'-. General Engineering Labs. Inc 

84.28 
84.28 

95.30 
95.30 
95.30 

96.18 
96.1 8 
96.18 

91.44 
91 -44 
91.44 

93.99 
93.99 
93.99 

92.76 
92.76 
92.76 

91.49 
91.49 
91.49 

98.78 
98.78 
98.78 

94.05 
94.05 
94.05 

94.17 
94.17 
94.17 

83.58 
83.58 

13 



Rocky Flats 

@ 00A1057-013.001 

OOAlO57-Ol4.OOl 

OOA1057-015.001 

OOAlO57-Ol6.001 

00A1057-017.001 

00A1057-018.001 

@ OOA1057-019.001 

OOAl057-02O.OOl 

OOAl057-021.001 

1 oooO23036 

1 oooO23037 

1 oooO23038 

-Sample QC Results Summary 
3/14/00 

Uranium-238 2.47E-02 2.07E-02 2.14E-02 1 .00 

209870 1 2 

2098701 3 

2098701 4 

2098701 5 

2098701 6 

2098701 7 

2098701 8 

2098701 9 

20987020 

Blank 

Duplicate 

LCS 

Uranium-233/234 7.42E-03 1.47E-02 3.22E-02 1 .OO 

Uranium-238 8.25E-03 1 .14E-02 1.12E-02 1 .OO 
Uranium-235 -4.96E-03 4.34E-03 3.22E-02 1 .OO 

Uranium-233/234 1.81 E-02 2.14E-02 3.72E-02 1 .OO 

Uranium-238 9.70E-03 1 h8E-02 3.46E-02 1 .OO 
Uranium-235 -1.14E-03 2.24E-03 2.37E-02 1 .00 

Uranium-233/234 1.30E-02 1.47E-02 1.1 7E-02 1 .OO 

Uranium-238 2.25E-03 8.97E-03 2.57E-02 1 .OO 
Uranium-235 -1.04E-03 2.04E-03 2.16E-02 1.00 

Uranium-233/234 2.69E-02 2.48E-02 3.40E-02 1 .OO 
Uranium-235 5.1 1 E-03 9.99E-03 1.38E-02 1.00 
Uranium238 1.4lE-02 1.75E-02 2.54E-02 1 .OO 

Uranium-233/234 9.3 1 E-03 1.61 E-02 3.32E-02 1 .OO 

Uranium-238 1.46E-03 1.39E-02 3.99E-02 1 .OO 
Uranium-235 -1.1 OE-03 2.15E-03 2.28E-02 1 .OO 

Uranium-233/234 1 -20E-02 1.65E-02 2.84E-02 1 .oO 

U rani urn-238 1.80E-02 1.89E-02 2.38E-02 1.00 
Uranium-235 -1.15E-03 2.25E-03 2.38E-02 1 .oO 

Uraniurn-233/234 3.53E-02 3.04E-02 4.46E-02 1 .oO 
Uranium235 8.41 E43 1.93E-02 4.46E-02 1 .OO 
Uranium-238 5.59E-03 1.57E-02 3.91E42 1 .OO 

Uranium-233/234 4.03E-03 1.07E-02 2.64E-02 1.00 
Uranium-235 -2.55E-03 3.52E-03 3.1 5E42 1 .OO 
Uranium-238 -1.27E-03 2.49E-03 2.64E-02 1 .00 

Uranium-233/234 -4.37E-05 6.05E-05 5.40E-04 1 .OO 

Uranium-238 4.73E-05 1.88E-04 5.40E-04 1-03 
Uranium-235 -1.83E-05 2.02E-04 7.1 1E-04 1 .OO 

Uranium-233/234 -4.27E-03 2.21 E42 8.06E-02 1 .OO 
Uranium-235 -7.01 E-03 7.91 E-03 6.47E-02 1 -00 
Uranium-238 -6.99E-03 7.91 E-03 6.47E-02 1 .OO 

Uranium-233/234 1.35E-02 1.85E-02 3.18E-02 1 .OO 

U rani u m-238 6.86E-03 1.55E-02 3.57E-02 1 .oO 
Uranium-235 -2.58E-03 3.57E-03 3.18E-02 1 .OO 

Uranium-233/234 1.99E+00 2.54E-01 4.20E-02 1 .OO 
Uranium-235 1.12E-01 6.20E-02 5.60E-02 1.00 
Uranium-238 2.20E+00 2.67E-01 5.60E.42 1 .GO 

General Engineering Labs, Inc. r 
.Lf 

83.58 

93.83 
93.83 
93.83- 

99.25 
99.25 
99.25 

104.48 
104.48 
104.48 

88.46 
88.46 
88.46 

96.74 
96.74 
96.74 

87.59 
87.59 
87.59 

78.94 
78.94 
78.94 

89.22 
89.22 
89.22 

66.37 
66.37 
66.37 

66,26 
66.26 
66.26 

90.19 
90.19 
90.19 

74.89 
74.89 
74.89 

' 4  



Rocky Flats Sample QC Results Summary 
3/ 14/00 

@ LCS recovery: 

U-238 

Equivalency: 
U-233/234 
U-235 
U-238 

Nom. Conc. Recovery: 
2.25 98% 

F/E = 0.502 
F/E = 0.72 
F/E = 0.322 

General Engineering Lobs. lnc. 



Sample QC Results Summary 
3/ 1 O/OO 

Batch # : 10841 

@tJ&!t(%%!: TROl A1 87 
Matrix: Misc. solid 

Result Zsigma Error MDA RDL Tracer Weld 
KHCO ID # GEL ID # Analysis pCVg PCVg pCi/g pCi/g % 
OOA1057-002.001 20987001 Polonium-21 0 1.50E+O 1.24E-01 7.20E-03 0.30 56.52 

OOA1057-003.001 

OOAl057-004.001 

OOAl057-005.001 

OOA1057-006.001 

OOAl057-007 .00 1 

OOA1057-009.001 

OOAl057-012.001 

OOA 1 057-0 1 3 .OO 1 

00Al057-Ol4.001 

OOAl057-015.001 

OOAl057-016.001 

00Al057-01 7.001 

OOAl057-0 1 8 .OO 1 

GOA 1 0574 1 9.001 

OOAl057-021 .GO1 

e 1-229’9 

20987002 

20987003 

20987004 

20987005 

20987006 

20987007 

20987008 

20987009 

2098701 0 

2098701 1 

2098701 2 

2098701 3 

2098701 4 

2098701 5 

2098701 6 

2098701 7 

209870 1 8 

2098701 9 

20987020 

Blank 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-210 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

Polonium-21 0 

2.1 OE+m 

2.19E+00 

2.25E+00 

2.1 2E+00 

2.06E+00 

2.14E+00 

2.19E+00 

2.56E+00 

2.27E+00 

2.55E+00 

2.35E+00 

2.54E+00 

2.09E+00 

1.65E+00 

2.22E+00 

2.06E+00 

2.35E+00 

1.43E+00 

7.76E-05 

1.58E-02 

1.29E-01 1.91 E-02 0.30 

1.31 E-01 5.53E-03 0.30 

1.35E-01 1.56E-02 0.30 

1.32E-01 5.80E-03 0.30 

1.31 E41 1.61 E-02 0.30 

1.35E-01 2.66E-02 0.30 

1.40E-01 6.29E-03 0.30 

1.46E-01 1.58E-02 0.30 

1.41 E-01 2.7 1 E-02 0.30 

1.28E-01 4.52E-03 0.30 

1.30E-01 5.10E-03 0.30 

1.44E-01 5.75E-03 0.30 

1.1 1 E-01 2.53E-02 0.30 

1.14E-01 5.56E-03 0.30 

1.34E-01 2.26E-02 0.30 

1.34E-01 6.1 1 E-03 0.30 

1.38E-01 1.97E-02 0.30 

1.09E-01 5.89E-03 0.30 

5.07E-05 6.02E-05 0.30 

2.24E-02 3.81 E 4 2  0.30 

64.17 

62.60 

62.73 

60.26 

60.68 

57.00 

53.97 

54.84 

60.43 

63.92 

59.75 - 

62.63 

67.38 

57.58 

60.49 

59.62 

58.37 

58.44 

45.86 

48.35 

- 

G e n e r a l  Engineering Cabs. Inc.  



1 oooO22920 

- 
1 oooO2292 1 

LCS recovery: 

Po-21 0 

Equivalency: 
Po-2 1 0 

Sample QC Results Summary 
3/7 O/oO 

Duplicate Polonium-21 0 1.54E+00 1.16E-01 2.10E-02 0.30 56.51 
OOA1057-002.001 

LCS Polonium-21 0 1.30Et01 3.77E-01 3.73E-02 0.30 55.89 

Nom. Conc. Recovery: 
17.1 76% 

F/E= 0.247 

Generol Engineering Labs. lnc. 



OOA1057 
Data Package Narrative 

Twenty water samples, under the Subcontract Number KH70033 lEP6, were received on 
January 25,2000. Twenty samples were analyzed by Alpha Spectroscopy for Polonium- 
210, Plutonium 239/240, Americium 241, and Uranium 2331234,235,238. 

e 

Analytical Method: EPI A-0 1 1 (Alpha Spec) 

Matrix Interferences: There are no matrix interferences to report. 

QC Deficiencies: There were no deficiencies. 

HoldTimes: All samples were analyzed within the required 
holding time. 

RDLs: There were no failed detection limits. 

Reanalysis Information: There were no reanalysis of the samples. 

Deviations from SOP: See following page. 

0 Comments: 

1. RCO 1CK-EPI-1 -FEl3-2000, RCO 1 CAL-EPI-2-FEB-2oO0, RCOlCAL-EPI-4-FEB- 
2000, RCOlCAL-EPI-15-FEB-2000 and RCO lCAL_EPI-17-FEB-2OOO correspond 
to RCOlCAL~EPI~OlI3EB2000. RCOl CAL-EPI-1-MAR-2000, RCOlCAL-EPI-2- 
MAR-2000, RCO lCAL_EPI_3-MAR-2000 and RCOlCAL-EP1-4-MAR-2OOO 
correspond to RCOl CAL-EPI-OlMAR2000. 

2. The following samples did not meet the EWHM requirement of < 80 keV. 

00A1057-009.001-UU 99 keV 
WA1057-0 1 1 .OO 1-UU 84 keV 
looOo23037-UU 85 keV 
1000023038-UU 95 keV 

3. Sample 00A1057-014.001~PO did not meet the peak centroid requirement. 

4. NCR# GEL-AS-RC-1830: The Po-209 tracer used for analysis of these samples was 
expired. 



Method deviations for KHCO Metal Flashing Samples 

Due to the unusual sample matrix of ~ C O  samples for RIN 00A1057 the samples were analyzed using alternate 
chemistry techniques not covered in the routine Standard Operating Procedures for isotopic polonium, americium, 
plutonium, and uranium. The sample matrix for the specified RIN was rectangular portions of metal “flashing.” 
Deviations from routine procedures for this IUN are as follows: 

e 
The mass of each total sample which was analyzed was measured and recorded. Each sample was divided 
approximately in half and the dimensions and mass of each half was measured and recorded. Half of each sample was 
placed in a beaker for analysis and the other half was placed back in the original sample container. 

Appropriate tracers were added to each sample. The samples were dissolved using combinations of concentrated 
hydrochloric acid and concentrated nitric acid. Residual organic material was removed by treatment with concentrated 
nitric acid and 30% hydrogen peroxide. Samples were dissolved in 500 mL of 0.5 M hydrochloric acid and transferred 
to labeled Nalgene bottles. 

Sample portions of 100 mL of the digestate were analyzed for polonium-210 content. Solid ascorbic acid was added to 
each sample to reduce iron. Samples were heated gently and polonium was spontaneously deposited onto a nickel disc. 
Following deposition, each disc was rinsed with DI, dried, and submitted for alpha spectroscopy counting. 

Sample portions of 100 mL of the digestate were analyzed for sequential Am, Pu, and U content. Samples were pre- 
concentrated using a lanthanum fluoride co-precipitation. The fluoride precipitate was collected on a 47 nun 0.100 
micrometer polypropylene filter. The filters were destroyed by ashing in a glass beaker in a muffle furnace set at 55OC 
overnight. The fluoride precipitate was dissolved in hydrochloric acidhoric acid solution. Samples were 
preconcentrated using an iron hydroxide scavenge and uranium and plutonium were purified using routine anion 
exchange techniques. Americium was further purified using extraction chromatography. Am, Pu, and U samples were 
prepared for counting and counted using routine procedures. 
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@ OOA1057-002.001 

00Al057-oO3 .00 1 

OOAlO57-004.001 

OOAlO57-005.001 

OOAlO57-006.001 

00A1057-007.001 

00A1057-008.OOl 

00Al057-009.001 

OOA1057-010.001 

OOA1057-011.001 

00A1057-012.001 

OOAl 057-01 3.001 

@ 00Al057-014.001 

OOA1057-015.001 

OOA1057-016.001 

OOAl057-017.001 

OOAl057~18.001 

OOA1057-0 1 9.00 1 

00A1057-020.001 

OOAl057-021.001 

Area (mm2) 

2254 

2450 

2500 

2625 

2600 

2397 

2209 

2575 

2500 

2425 

2808 

2842 

2322 

2550 

2425 

261 9 

2600 

2652 

2250 

liquid 

Mass (9) 

5.973 

6.447 

6.745 

6.988 

6.839 

6.329 

6.171 

6.669 

6.697 

6.487 

7.732 

7.694 

6.376 

6.884 

6.388 

. 6.895 

6.739 

6.992 

6.255 

liquid 
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Appendix 4 

Asbestos Inspection Report 



-I LAB 1.0. 10768 

RESERVOIRS ENVIRONMENTAL 

SERVICES, ING. 
- 

1827 GRANT STREET DENVER. COLORAOO 80203 (800) 678-7374 (303) 830-1986 FAX (303) 863-9196 

July 19, 1994 

Ms. Julie Linkus 
EG&G Rocky Flats  Plant 
PO B o x  464 
Golden, CO 80402-0464 

RE: Job No. RES 20798 - 23586JL/149A - Bulk Samples: 
112B9407137301, 112B9407137302, 112B9407137303, 
112B9407137304, 112B9407137305 and 112B9407137306. 

Dear Ms. Linkus: a - 
Reservoirs Environmental Services, Inc. (RES, Inc. ) has analyzed 
s i x  bulk material samples by Polarized Light Microscopy (PLM) for 
asbestos content as per your request. The samples were received on 
July 15, 1994, and initial results were telephoned to your office 
on July 18, 1994. PLM was used t o  analyze the bulk materials in 
compliance with guidelines established- by the USEPA ( 4 0  CFR Part 
763 , Subpart F ,  Appendix A ) .  The Analytical Results are presented 
in Table I. 

RES, Inc. has assigned job number RES 20798 to this study. This 
report is considered h i g h l y  confidential and the sole property of 
EG&G Rocky Flats Plant. RES, Inc. will not discuss any part of 
this study with personnel other  than those of the client company. 
Samples will be disposed of after sixty days unless longer storage 
is requested. The US EPA guideline (40 CFR Part 763, Subpart F, 
Appendix A) was developed for use on friable building materials and 
is not recommended f o r  non-friable materials such as floor tiles. 
RES, Inc. recommends additional analyses to confirm negative PLM 
results on floor tiles. 



. 

If you should have any questions about this report, please feel 
free to call me at 830-1986. 

Sincerely, 

Robert K. Dickson 
Assistant Division Manager 

RKD/cma - \  

Cheryl A. Dempsey Paul D. Lo Scalzo 
Greg Behnf eldt Robert L. G a u l t  
Patrick Coughlan 
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1. 

2. 

3. 

4. 

5. 

6. 

8.1 TSSIACM: 

8 2  TSIACM: 

83 7'SJACM: 

PIPE LENGTH (FQ 

. 'PIPE DLAMETER (IN.) 

PIPE WfTH INSUIATDN DtAMETEit {IN.) 

8.4 *'suRFAcW MIsc.ACkk 
8.6 TOTAL SURFACE MATERIAL (Sa. FT.) 

(Ln xno um 
83 .SUEACHGMWACM: 

Q-I  Fl"cQDE: 
CI 1. Ac~ustlc Incvlatlon c1 19. Exterlor Consmdon 
P 2  Bassboard It. 20. noM nle 
Ll 9. &rfterflurnaca lnwladon C l  21. Rm Stop 
U 4 .  CmlkirgMat'l 0 22. Rrsprooilng lnsulatfon 
a 6. tang 7114 0 23, HIgb Temp Water Pipe 
f3 6. ChNed Water Pipe P 24. High Tsmp Watot 
P 7.  - C.?llN Water P l p  nttlng 
If 8. Cold Watw flpe c1 25. Mask Adhedve 
n 9. COM watar pip nning a 26. Roolinp 
a io. condc~lsap PIP CI 27, Stsam Pipe ' 

0 $1. Condenaatn PIP(, FMng 9 28. stom P l p  FMng 
a iz cbonnq TOWW Barn@ 
9 13. DaMa/Settld Dust 0 30. T m K o  Board 
0 14, Domeetlc Cold R 31. Wbration Damper 

0 76. Domeatk: cold a 33. Wall hauldon 

0 16. Dow Q 96. Other: 
Q 17. Draln Pipe 
0 18, D u s  lflscladm 

Plpe Fltilng 

a ZQ. ~ a &  lnwiatlw 

Water PIP3 n 32. wal~e~ard 

Water FRtlnp 9 94. wall Plarrler/Spadde 

14. DISF'€RXFi\CXXI: 
0 1. Water 8 3. Ocarpant 
5 2 Air 04. Mscfilnery 

15. mEAusED8Y: 
0 Malntannnco Workan 
Q Operalbns Workprp 

Q Welting Publlc 
Adrnlnlmadvo Personnel 
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1. 

2. 

3. 

4. 

5, 

6, 

7. 

ROOM NUMBER: 
COLUMN NUMBERS 

SPECIFIC LOCATRN 

X FUNCTIONAL SPACE 

NNOTK)FCL\L SPACE 1.D. - 
HOMOGENEOUS AREA 153. 

TSIACM: 
PIPE LENGTH (FT) 

PIPE DIAMETER (IN.) 
E 2  TSICICM: 

8.3 YSIACM: 
PIPE WIM INSULATKIN DIAMETER (tN.) 

8.4 SURF-ACWMIsc.M 
8,6 TOTAL SURFACE MATERIAL (So. m,) 

8.6. N E A C W I S C  h M  
DEPTH W SURFACE MATERIAL (N.) 

2.1 m G m w  
B I. Acoustlc Insulation 0 1Q. Extarlor Cmsrmdon 
P Z  Ba#dx?& a 20. 
R 9. Bdlerfiurnace lnaulsdon a 21. Flm Stop 
0 4. CwlWng Marl 0 E. Rreprooflng lnsulatfon 
a 6. Cenlng TiIo 0 23. Htgh Temp Water Pipe 
0 8. Chllled Water Prpe a 24. Hlgh Tomp Water 
a 7, Chlled water Plpe F W I Q  Pipe Flttfng 
R 8. Ccl5 Water Rpe 0 25. Mash Adhesive 
(3 0.  Cold Water Plpo Rning a 26. Rwflng 
a IO. c d ~ a a c ~  PIP cf 27, Swam Plpe ' 

3 1 I. Condensate Ptpe Fining 9 28. S ~ a m  Pipe FMrq 
CI 12 Codlng Toww Bafflss (3 28. Tank lnwiatlwr 
P 13. DeMslSettled Oust c1 90. Trmsb  bard 
0 14, DomeeMc Cold P 31, Vlbratlon Damper 

Walsr Pipe 9 32. WnllBmd 
a 16. m e t i c  CaH a 33. Wall hsulatlon 

W am1 Fin\ n g 
t) 18. Door Cl 96. Otw: 
0 17. D d n  PIP 
0 18. DUS Insulnt'm 

0 34. WOK PiarrterlSpadde 

12.1 CAUSE ~0~ 
c2 1. &%aUFap 
P 2. Vlbratrcn 
CI 3. Alr Flow 
Q 4. Water Gamage 
6. SeNicp MMty 
6, Uswl)iglng 

' .D 7. Other: 

13. co1yTAMW F3ESEf.rr: 
c3 0. Nons 

R 2. Wdely Scamred 
0 3. Entlre Area 

a 1. Spotty 

14. DISPERSALFMm 
0 1. Water 0 3. Ompant 
c3 2 Air a4. MRdlnEKy 

15. AREAUSEDBY: 
C l  MalntenPrrcr, Wcr'xerr 
a Qperms wor*rwrs 
0 Adrnlnlatratlve Permnnd 
a Melting Pub:ic 



17.2 D C S N R W  POTENIAL 
INFLUWOF VIBRATION; 
13 Q. Low/Nom 
Q 1. ModeratelNotltsable 

0 2 HlgfvExtremP 
(Motole, loud w n d r ,  vlbratlng dUCtr Wlr, fan, 4tc.) 

(Eastly sensed vlbratlon, vlkattng duct wlfan, etc.) 

17.3 DENRBANCE PQTENT&t 
pcnE1JnALFoRAIRERo$)QN: 
Q a. LOW/NO~O 
CI 1. Moderato or Noffcasble Movement 

(Alr shah, Alr atream, vent, etc.) 

{Alr Plenum, Elevator shaft, Fan R m ,  etc.) 
2. MlghExuerne veloclty 

17.4 O L S T U W E  POTENTIAL 
0VERAUPOTEMlALmDAMAC;IE: 
0 0. Low Potocttlel lor Damage 
0 1. Potentlst fa Damage 
5 2 Potential for Slgnlflcanl Damp 

10. I4AZARO PQfENWL CLASSRCATFJN: 
P 1. AGBM In w h w  pobntld far 

diaturbanco 

20. 

21. 

8. 

El. 

25. 

.. 

R w C N i M - A c T K > N :  
0 1. Rosponsa Acdon #l 
P 2, Response Action #2 
u 9. Respanfie ActlMI (t3 

0 4. RPsponae M o n  #4 
Q 6. Reaponee Ldon #6 
13 8. Re3panse Action #6 
P 7. AespPnoe Actlon 27 
a 8. RespQnae Adon Y8 

e6 $1 
% I Asbestos Sample # I I 

I I 

1 f 

I I 
t i I R 2 ACBM In 

Q 3. ACBM In -w/patrntinl for rlgnlflcrnt 1 I I 1 
drmage 

o c ACBM in wnow potentla1 tor 25*2 REPORT 
dIsturbrnco 

0 d ACBM in m w i p o t e n t l a l  for 
d*rnrga 

w/potrntIal for demage 

a. 

Q 6. ACBM h ' wlpotanHai for 
algnlflcsn! dpmago 27. COMMMS: 

i:( 



e 

3. . ROOM NUMBER; 
COCUMN NUMBERS 

4. SPECFD LCCATRN 

5. Ye FUNCTWAL SPACE - 
6. F U N O T M  SPACE LD. 

HOMOGENMUSAREA U3. 

6.f TSIACM: 
PIPE LENGTH (FT) 

PlPE PlAMETER (IN.) 
0.2 TSIACM: 

8.3 YSIACM: 
PlPE WITH INSUUTDN DIAMETER (IN.) 

8.4 SuRFAcff iMISc.~ 
E.6 TOTALSURFACE MAT€RW-(Sa. FT.) 

8.8 WFFACW)SCACM: 
DEPM OF SURFACE MATEAlAL(IN,) 

12.1 CAUSE QF D A W .  
R 1. AreaUeaga 
a 2, Vlbratlon 
a 3. ~ l r  ~ k w  
a 4, Water O a w w  
a 6. Servlca Actlvity 
L3 6. Usual &lrq 

' a. 7. Other: 

13, COKTAMWM PiESWT: 
0 0, None 
u 1. spotty 
tl 2. W e l y  Scaaered 
0 3. Entlre Area 

14. DW€FWLFACX)R; 
U 1. Water 0 3. Omupant 
Cl 2 Alr a 4.  MK~IIRW~J 

15. AREAWEDBY: 
Q Malntanmca Workers 
0 Operafans Workera 
0 Adrnlnlat~atfvn Personnel 
c1 VldUng Public 



I 
i 

L I I 

darnaae 
0 4. ACBM In P R m a a e d w f l o w  potentla1 tor 2 5 2  LAB REPORT 

d l r t o r b L n c r  

damagr  
0 5, ACBM in m w f p o t e n t t a i  for 2fi. 

0 8. ACBM h ' wlpotsntlal for 
algnlflcent damage 27. a a 7 . A C B M l n a p  



3. ROOM NUMBER: 
COLUMN NUMERS 

4. SPECIFIC LOCATRN 

5. 7- F U N C T H A L  SPACE 

6. FUNOTDWU. SPACE 1.0. 
HOMOQENWS AREA 153. 

7.  MATERIALfYPECATEWRR 
0 T. Thermal Sydem lnsulatlon 
a 8 Surfeclng Maleilaf 
0 M MidtaneouaMdal 

8.1 TSIACM: 

6.2 TSIACM: 
PIPE LENGTH (FT) 

FlPE \Vfll INSULATQN OWMETER (IN.) 

8.4 SUFFACffiMISC.ACM: 
8.6 TOTAL SURFACE MATERM. (Sa. FL) 0 
8.6 SURFACMISC ACM: 

DEf" OF SUWAC€ MATERIAL ON.) 

Q.1 FuNri~cOoE: 
a $. Acoustlc Insulation L3 19. Extador Ccnstrudon 
a 2  ~aseboard 
n 9. BdleriFurnace Inwladm a 21. Flra Stap 
Q 4. CculWng Marl 0 22. Rreproaflng trsuratlon 
n 8. canpnlp 0 23, Hlgh Temp Water Plpe 
(3 6. C'nNed Water Plpe Q 24. HIgh T4mp Water 
0 7, Call!& Water Pipe Rang Plpe RMng 
0 8, Cold Water Plpe a 2s. ~ a ~ t l c  ~dhaslve 
c1 9. CoM Wattat Plpo Rnhg D 26. Roofing 
0 10. CdPnMtp  Pip0 a ai. stem pipe . 
Q 11. Condensate Pipa Rttjng 0 28. Stam Plpe Wr-q 
Q 12 C d n q  Tower Baffle$ 0 29. Tank lnwlst(m 
0 13. D8MS/S$ttled Dust a 30. Tranatto &ad 
D 14, Domedc Cold P 37, Vlbradon Damper 

Water Plpe P 32. W a l l B d  
0 16. Domaafk Gold El 33. Wall lnauiatlon 

Watar Ftnlnp 
0 18. Daw Cl 95. Other: 
0 17. Draln Plpe 
0 18, Duct  fnsdorfm 

(1 20. WTTle . .  

P 34, Wail PlastedSpadde 

12.1 CAUSECFDAMAGE. 
ct I. Ar#ausago 
Q 2. Vlbrarion 
Q 3. A)r Flow 
R 4, Water Damage 
0 6. SeMm Activity 
D 6. Usrral &!ng 

' .O 7. Other: 

13. C0NTAML"T PXSEM. 
0 0. None 
u i* spotty 
13 2 Wldely Scaaered 
a 3. Entlio Araa 

14. DlSFWKiNFAcxx-1: 
tl 1. Water tl 3. Occupant 
D 2 Air a 4. M 5 d l n q  
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1 12B9407137304 
W.D. LOCKWOOD X3484 
427293DE7017C-27 

F ~OOP- 

I 

i 
I 

427293DE7017C-27 

11289407137301 
W.D. LOCKWOOD X3484 
427293DE7017C-27 
Cei I im 

@4 
1 12B9407137303 

W.D. LOCKWOOD X3484 
427293DE7017C-27 
Cei I j 09 

I 12B9407137302 312B9407137305 
*?L 

W.D. LOCKWOOD X3484 -__ W.D. LOCKWOOD X3484 
427293DE7017C-27 4272930E70 17C-27 
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